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FOREWORD

The investigation reported herein was authorized by letter dated
11 Mazch 1965 from U. S, Arny Engineer District, St. Louls, subject,
“Request for Testing Concrete Aggregate and Riprap, Kaskaskia River,

Illinois, Navigation Improvement."

The work was performed at the I1XVD Materials and Concrete Labora-

tory, U. S. Armmy Engineer Waterways Expazriment Station {WES), under

the direction of Mr. Thomas B. ¥ennedy, and the supervision of Messrs.
J. M. Polatty, Bryaant Mather, R. L. Curry, W. O. Tynes, E. E. McCoy,

A. D. Buck, W, I. Luke, and B. J. Houston, and Mrs., Katharine Mather.

_ This report was prepared by Mr. Houston and Mr. Buck.

Director of WES during the periformance of the investigation and
preparation of the veport was Coloael John R, Oswalt, Jr., CE,

Technical Director was Mr. J. B. Tiffany
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" SUMMARY

In order to determine relevant propertizs of materials present
‘in locally available sources of concrete aggregate and riprap for use
ia the Kaskaskia River, Illinois, Navigation Improvement project in
the St. Louis District, a nuber of sources were selected for investi-
gation. The coarse aggregate and riprap materisls submitted for testing
were crugshed limestone,and the fine aggregate was s natural sand vhich
was deficient in the fine fractions. A supply of finz sand was scb-
mitted for use in making up the size deficiencfes. Of the five coarse

aggregate sources tested, four were considered as potential suppliers
of both riprap stone and coarse aggregate.,

The other source was con-
sidered only as a supplier of riprap.

The results of the examinations and tests indicate that none of
the materials coantain features or possess prcoperties that render them
cefinitely unsuitzblie for the purposes for which they were tested. The
lower 35-ft ledge of West Lake Quarry, however, containzd rock capable
of dedolomitization reactiofi in concrete, and aggregate from this ledge
should not be used alone inr concrete, but if all three ledges in the
quarry are worked simultaneously the resulting aggregate would probably
not be expansive in concrete., This aggregate as well as the fiae aggre-
gate tested should culy be used with low-alkali cement. Rock from the

other sources considered as coarse aggrogate 4id not contain dolomite
propcrtions in the reactive range.

Stone from all five sources should be satisfactory for use as rip-
rap provided shaly fractions in zome sources are not allowed to become
concentrated enough to have an adverse affect on the ability of the .
stone to withstand severe wesather and remain intact in large pieces.
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INVESTIGATION OF CONCRETE AGGREGATES AND RIPRAP,
KASKASKIA RIVER, ILLINOIS,
NAVIGATION IMPROVEMENT

PART I: PURPOSE AND SCGPFRE

Purpose
AN
) JZA{- A

—

5
1. The purpose of the workK was to determine relevant properties

of materials present in locally available gources of concrete aggregate

S IRAEN T RIACTE R 2 I D -k

and riprap-for use in the subject project.™

/f'r §

e ;

2. Crushed stone from four quarries was tested for use as both i
E-

concrete aggregate and riprap. Crushed stome from gnother quarry was
tested for use as riprap. A river sand from Chester, Illinois, and a
fine blending sand from Evansville, Illinois, were tested for use as
concrete sand.(;
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PART II: SAMPLES AND TESTS

Semples

4 QLA Tt oLy, ;‘:"‘i Ll

3. Source information data on samples submitted for testing are

as follows:

&. Gibbar Quarry No. &4

3
¥
t
.
$
3
3
>
2
H
v
¥
i
i
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g
Stace: Missouri . ?

Latitude: j7e
Longitude: 890 . ;
L. Location: Sec 11, R 12 E, T 35 N, Perry Co.,
4 ; Mo., near Red Rock,Mo.
| o Producer: Southern River Rock Co., Box 33,

Perryville, Mo.

Geologic formation Flattin limestone, Middle Ordovician
and age: Age

Remarks: This hillgide quarry is currently
worked in two ledges, an upper + 60-ft
ledge above the 5- to 6-ft shaly zome
and a lower + 45-ft ledge below the
shale. The shaly zone {s wasted. This
quarry has previously supplied shovel-
run 5000-1b dike stonme and 150-1b riprap
for river projects.

|
1
)

b. West Lake Quarry No. 5

State: Missouri

Latitude: 380

NN A RSB SR IS Ao AV Bt A A N S st SRR

Longitude: 900

PPN B §rrre

Location: Sec 17, R 9 E, T 38 N, Ste. Genevrieve
Co., Mo., at Little Rock, Mo.
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Prodr zer: West Lake Quarry and Material Co.,

Box 206, Taussig Road, Bridgaton, Mo.
Ste. Genevieve limestone and St. Louis
limestone, Meramec group, Middle
Mississippian Age

Geologic formation
and aget

This open quarry is currently worked
in three ledges, an uprer + 30-f¢
ledge in the Ste. Genevieve limestone,
a middle + 80-f¢ ledge, and a lower

+ 35-ft ledge, all in the St. Louis
limestone. This source has previously
suppiied only 5000-1b shovel-run dike
stone for river projects.

Remarks:

Stot: Quarry

State: Iilinois

Latitude: 3go

Longitude: 900

Location: Sec 16, R9 W, T 5 S, Randolph Co., Ill.
1/2 mile north of Prairie du Rocher, Ill.

Producer: Stotz Quarry, Prairie du Rocher;, Ill.

Salem limestone, Meramec group, Middle

Geologic formation
Mississippian Age

and age:

This source currently mines three ledges,
an upper + 13-ft ledge, a middie + 10-ft
ledge, and a lower + 14-ft ledge. In
every ledge the in-place stone appears
very similar, and materials in stockpile
cannot be easily referred to an indivi-
dual ledge. In the mine, the upper and
middle ledges and the middle and lower
lcdges are occasionally worked as a unit.
In perhaps three years, the operator
plans to mine all three ledges in one
unit. The crushed stone samples repre-
sent the lower + 14-ft ledge. The ledge
ssmples marked No. 1 represent the upper
+ 13-ft ledge and the middle + 10-ft
ledge. The ledge samples marked No. 2

Remarks:

represent the lower + l4-ft ledge.
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& d. Charlie Bussen Quarry £
5 . z
;,7 Scate: Missouri §
] A
E‘ Latitude: 380 §
A 3
&
% Longitude: 900 g
b Location: Sec 12, R 8 E, T 38 N, Ste. Genevieve :
Co., Mo. g
: 2
A Producer: Charlie Bussen Quarry, Ste. Genevieve, E:
: Mo. .
Geologic formation Salen limestone, Meramec group, Middle
: and age: Mississivpian Age
4 .
é Remarks:

This open quarry is worked in five
ledges, four of which have been pre-
viously spproved for river projects and

. are here represented by the ledge samples.
?

e. Menefee Quarry

ua:!immﬁﬂmmwmmxwmmmmmamwma‘«’mimwwmwmmmm

State: Missourdi
] Latitude: 380
4 Longitude: 900
% Location: Sec 24, R7 E, T 39 N, Ste. Genevieve %
; Co., Mo., 1/2 mile southwest of Brickeys, -
: Mo.
:
' Producer: Menefee Crushed Stone Co., Inc., P. O.
! Box 387, Nashville, Temn.
&
13 Geologic formation Kimmswick limestone, Middle Ordovician
. and age: Age
H Remarks: Two pits are present at this location,
v an upper, or westérn pit, and a iower,
T or eastern,pit. The samples represent
3
:

the 4+ 15-ft ledge exposed at the lower
pit. This source has previocusly supplied
: 5000-1b shovel-run dike stone and 150-1b
- tiprap to river projects.
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f. Southern Illinois Send Co. (sce TM Mo. 6-370, Voi 1IV)

Latitude:

Longitude;

g, Siegfriec Fine Sand

State:
Latitude:
Longitude:

Location:

Producer:

Geologic formation
and age:

Remarks:

370
890

Iilinois
380
890

2-1/2 miles southwest of Evansville,
I11., Randolph Co., Ill.

Ruma Asphalt Co., Ruma, Ill.

Residual Cypress sandstone, Upper
Mississippian Age

This newly opened pit supplies fine
sand to the Rema Asphalt Co. Fine

sand is excavated in the dry and is
loaded directly on trucks, without
processing. 7Two ft of soil overburden
is stripped and wasted prior to excavat-
ing the under lying 12 ft of fine sand.

4. The material was given the following laboratory sarial rumbers.

Material _Amount

CD No. Source

STL-19 Gibbar Quarry Ho. 4 near 6-in. core 26 boxes
G-1 Red Rock, Mo. 4400 1b

STL-19 West Lake Quarry No. 5, 6-1in. core 32 boxes
G-2 Little Rock landing near 5400 1b

Ste. Genevieve, Mo.

STL-19 Stotz Quarry, Prairie du Crushed stone 5680 1b
G-3 Rocher, Il1l1

S7L-19 Upper 13- and mid- 1600 1b
G-3(a) dle 10-ft ledge .

STL-19 Lower 14-ft ledge

G-3(B) s .
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CD No. Souvce © _Material Amount
STL-19  Charlie Bussen Quarry, Ledge No, 1 3200 1b.
G-4(A) Ste. Genevieve, Mo. total

STL-19 Ledge ¥o, 2
G-4(B)
G-4(C) ’
STL~19 Ledge No. &
G-4(D)
VICKS-35 Menefee Quarry, Brickeys, Ledge stone 8300 1b
G‘I(Z) “o.
STL-5 Southern Illinois Sand Co. River sand 3600 1d
S-3(4) Chester, Ill.
STL-19 Siegfried Fine Sand, near Natural sand 480 1b

S-1 Evansville, Ill.

Tests

5. Logging of cores. The cores from Gibbar and West Lake Quarries

were logged in sufficient detail to determine if potentially reactive

carbonate rock was present. Shaly materfal representing a &4- to 5-ft

zone between the upper 60-ft ledge and lower 45-ft ledge of Gibbar Quarry

was logged and then discarded as this zone is wasted during quarrying

operations.

6. Petropraphic examination of ledge rock. Ledge rock from Stotz

and Bussen Quarries were examined for presence of potentially reactive

carbonate rock.

7. Petrographic examination of crushed wmaterial and sand. A portion

of ledge stone from Menefee Quarry was crushed and recombined according to
6
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OCE Guide Specifications into No. 4 to 3/4-in., 3/4~ to 1-1/2-in., and

1-1/2- to 3-in. size groups. A petrographic examination was made of

s‘sve splits of No. { to J-in. sizes. An examination of splits of

Sieofried fine sand was also made.

O i ot s

oMt

8‘

Samples t2sted for use as riprap. The material.from the upper

ledge of Gibbar Quarry was separated into two lithological rock types

Ly bon s e N e fd gt

for testing. It was found that the core from the lower ledge was so

oL

fractured that it was impossible to get ssmples for riprap tests. The

i

i 536

stone from West Lake Quarry was tested as four lithologicsl types. The
stone from Stotz Quarry represented two ledges, the upper ledge was
divided into two lithoiogical types for tests; the lower ledze was tested
as only one type. The stone from Bussen Quarry represented four ledges.

The third ledge was divided into two lithologicel types, while the other

n et efve y A ek o itk e ks
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three ledges were tested as one type each. The stone from Menefee Quarry

represented one ledge and was tested as one lithological type.

9. Each sample or lithological rock type was subjected to the

following tests, using applicable btocedum froa the Baadbock for

Concrete and Cement:

a. Specific gravity (unit weight) snd sbsorption, CRD-C 107.
b. Abrasion, grading E, CRD-C 117,

c. Toughness, CRD-C 132.

d. Freezing and thawing, CRD-C 144.

10. Acceptsnce tests for use as concrete aggregate. Sasples of

stone from Gibbar, West Lake, Stotz, and Menefee Quarries were tested
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= for usc as concrete aggregate., Three sire groups were tested which %
g wegze No. 4 to 3/4-in., 3/4- to 1-1/2-in., and 1-1/2- to 3-in. Each %
i' size group from each jusrry, vhere applicable, was subjected to the 3;
% following tests: ?
: a. Sieve analysis, CRD-C 103.
E b. Specific gravity and absorptiom, CRD-C 107.
s . c. Soundness, CRD-C 115.

d. Abrasion, CRD-C 117. .
i e. Flat and elongated, CRD-C 119,
f . f. Scratch hardness, CRD-C 130,
11. The Seigfried and Southern Illinois fine aggregate were spub-
.

jected to the following physical tests:

a. Sieve analysis, CRD-C 105, CRD-C 103.

b. Specific gravity snd absorption, CRD-C 108.

c. Organic impurities, CRD-C 121,

d. Mortar-making properties, CRD-C 116.

12. Freezing and thawing of corcrete aggregate. The No. 4 to 3/4-in. 5
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YA, IR A 4 SRR X AR B - I PR PAAT,  )

i fractions of the material from Gibbar, West Lake, Stotz, and Menefee 3
S Quarries were tested in combination with Southern Illinois snd Siegfried E 5
i 3
b2 sand according to test method CRD-C 114. e
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: PART III: RESULTS AND COMCLUSIONS 5 g
13. Logging of cores. Cores from Gibbar and West Lake Quarries 3 é
* wvere logged and the results are given in the petrographic report, WES g ;;’
" Form 1115. The log indicated that the core from Gibbar Quarry, which % g
is worked in two ledges, was primarily dolomite. The core from the ; %

. lower ledge had an abundance of vertical fractures and closely spaced l %;_
: bedding planes which prevented testing of this material for use as §
. riprap. Except for the bottom 3.5 ft of the core from the lower ledge, g
the dolomite contents of the core from both ledges fell cutside the Ej

| range in which deleterious dedolomitizstion occurs. Core from the upper %
ledge of West Lake Quarry, which is worked in three leégel, vas primarily §

oolitic and denge limestone with & little shaly limsstone and clay, while §

that of the middle ledge was dense and dolomitic limestone with some sty- §

lolitic limestone and scattered layers of shale, and that from the lowe: z

ledge was oolitic and dense limestone and fine to medium grained dolomitic %

limestone. The rock in the upper ledge should not be subject to dedolomi- 3 %

tization if used as concrete aggregate. Properties of dolomite and cal- : g

cite in the core from the middle ledge fndicated probable potential ;é %

reactivity and this was confirmed by testing uall_o.l‘s-in.-di-etet :‘ii ::

cores drilled from tke larger cores for length change in 1-N NaOR. The :& %

expansion of the small cores indicates that rock from depths 90 tc 104 _; §

- fr, which probably represents the top of the lower 35-ft ledge, would 3‘ i-
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produce expansive reaction in concrete; however, if all three ledges
are sinultaneously quarried, the resulting agit"cnte would not be
sufficiently expansive to be harmful in concrete. The core from the
iower ledge was highly fractured, but this is not csused by bedding

planes and is probably a localized condition.

14. Petrographic examination of ledge rock. Nome of the ledge
rock from Stotz Quarry, which wvas from three separate ledges, contained
calcite-dolomite in proportions regarded as dangerous. This material
was mainly dense limestone with a moderate smount of shaly limestone.
Ledge rock from Bussen Quarry, representing four ledges, was found to
be mainly dense limestone with s moderate amount of shale, especially
in ledge 3. This materfal would not be expsnsive in concrete. Tae
ledge rock from Menefee Quarry represented one ledge snd was limestone.
Tris material would not he expansive in concrete.

15.. Petrographic examination of crushed material and sand. Crushed
aggregate of 3-in. maximum size from Bussen Quarry was examined. Thia
material is expected to produce suitable concrete aggregate., The
Siegfried fine sand wvas examined and found to be primarily quurtz with
about 10 percent chert. 3if the volume of this aand used in zoncrete is

such that the chert amounts to 5 perceant or more of the fine aggregate,

low-alkali cement should be gpecified.

-

16. Samples tested for use as riprap. Samples of rock from Gibbar,
West Lake, Stotz, Buassen, and Menefee Quarries were tested for uge as

riprap. The results are given in table 1 and on inclosed WES Fomwms 726
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and 1115, The wmaterial from the upper ledge of Gibvbar Quarry was

satisfactory in all tests except the dolomite had a slightly high

it

absorption (1.7), and the effect of freezing and thawing was greater

than for the other four sources tested. Samples from the lower ledge

were not tested because of its fractured condition. The rock from

West Lake Quarry was satisfactory in all tests except the toughness

test of the dense liresptone. The rock from Stote Quarry vas satisfactory

in all tests. The material from Bussen Quarry was satisfactory in all

e vt o VY SN R R
T o T DT LT CTU R 41 LR My S A R

tests except the rock from ledgz 1 and the ghaly limestone from ledge 3

had a slightly high absorption.

s o L AT N

The rock from Menefee Quarry had &
high abrasion loss and failed the toughness test.

\{]

It was, however,
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perhaps the least affected by freezing and thawing of all sources tested

and was the most uniform material.

17. Acceptance tests for use as concrete aggregate.

Samples of
stone from Gibbar, West Lake, Stotz, and Menefee Quarries were tested

3
for use as coarse aggregste in concrete and the results are ghown in

table 1 and on WES Forms 726 and 477. All stone wvas satisfactory except

Lae

o

. stone from Menefee Quarry and the No. 4 to 3/4-in. size proup of the

stone from Stotz Quarry which exhibited a slightly high abrasion loss

{CRD-C 117), and the stcne from Menefee Quarry also had a high percentage

of soft particles.

MR T Wi bR

Samples of Mississippl River gand (STL-5 S$-3(4)) and

fine biending sand (STL-19 S-1) were given abbreviated tests for us> as
concrete sand.

The river sand was found to contain organic impurities
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as shown by CRD-C 121, but strength tests indicate that thege did not

1

have a significant effect in reducing strength of mortar msde with {t,
n

v g
bt w fole
ot

4

{
e

]
»
§
fote!

16

yos
MM»

=
%
%
2
=
s
R
E
=
§
TE
&
~
Tz
3
E=
=
=
5
=
]
3
P
3
=
£
z
=
Z
A
2
=
-
3




) u.u'.‘l.w{ﬁm

ey

an R

-

18. Freezingeand-thaving test of concrete aggrepate. The results

of the freezing-and-thawing tests are as follows:

Material WE300
Stotz 81
Menecfece 81
West Lake 80
Gibbarx n

The material from Stotz, Menefee, and West Lake Quarries withstood
freezing and thawing slightly better than the material from Gibbar;
howe.ver, the naterial from all four sources appesars to be of such a
nature as not tc acversely affect the resistance to freezing and thawing

o{ concrete containing it.
Conclusfons

19. Riprap. The bedding of the limestone from all five quarries
is thick enough to allow production of blocks massiva enough for riprap.
Rock from the Menefee and Bussen Quarries were least sffected by freez-
ing and thawing. The results of the examinations and tests indicate that
riprap not possessing undesirable properties can be produced from all the
sources evaluated provided the shaly limestone portions are wasted.

20. Concrete coarse aggregate. The results of examinations and

tests indicate that concrete aggregate free of undesirable properties

can be produced from all the sources evaluated.

21. Concrete fine aggregate, A blend of the two fine aggregates

tested would probably contain enough ulkali-silica reactive ingredients
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to make it wandatory that low-alksali cement be used in concrete

containing these aggregates. With low-alkali cement these fine aggre~

1d not be expected to menifest unsatisfactory performsnce in g
IR
§

gates wou

concrete,
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2 Corps of Engineers, USAE " Concrete Division
kT vaterways Experiment Sta}  Petrographic Report P. 0. Drawer 2131
4 E . Jackson, Mississippi
A 3 e -
] = Project: Date:
3 3 Kaskaskia River, Illinois, Navigation Improvement 26 May 1965
b ’ Memos Job: ) Initials:
> 1 1641 441-6624 ADD, WIL, JH, KM |
; Srmples '
f ’; 1. Samples of carbonate rocks from five quarries and two natural
3 &
B : sands are listed and fdertiffed below:
: co
23 i Serial
E: : ‘ No. Source Type and Amount
- STL-19
3 G-1 Gibbar Quarry No. 4, near Red Rock, Mo. '6-in. core
,; {o- G-2 West Lake Quarry No. 5, Little Rock Landing, ~ . Three 6-in. cores
> near Ste. Genevieve, Mo.
; G-3 Stotz Quarry, Prairie du Rocher, Tll. Crushed stone
G-3(A) Same - upper 13- and middle 10-ft ledge Ledge rock
G-3(B) Same - lower l4~ft ledge Ledge rock
;' G-4(A) Charlie Bussen Quarry, Ste. Genevieve, Mo. Ledge ¥o. 1
G-4{B) Same Ledge No. 2
'* G-4{C) Same Ledge No. 3
3 G-4(D) Same Ledge No. &
VICKS-35
4 G-1(2) Menefee Quarry, Brickeys, Mo. Ledge rock
3 STL-5 .
3 $-3(4) Southern Illinois Sand Co., Chester, Ill. Natural sand
STL-19
b s-1 Siegfried Fine Sand, neuar Evansville, Ill, Natural sand
- Rock from all of the quarries except the Charlie Bussen Quarry, Ste.
3 i Genevieve, Mo., vas tested as riprap and coarse aggregate. Rock from
k)
o 4 the Charlie Bussen Quarry was teolted as viprap.
3 "t
‘ WES Form No. 1115

e Rav. March 1964 23

s S SN R B SRR

f

R

H
i
3

5
P35
37

2

%
.

T
A

I:»‘f |




o e RN S R R A :
e e g F g e S R R A R A T e T R G R TR RS RS
S Q. e © e TRe e F = LY M s bt~ A H =

.

Test Procedure

2. Core loas. Cores from Gibbar Quarry (STL-19 G~1) and West Lake
Quarry io. 5 were logged. The surfaces were tested for differences in hard-
ness and washed with dilute hydrochloric acid to emphasize 1lithologic

changes. Samples of each lithologic variety were selected for test accord-

ing to CRD~C 144, Method of Testing Stone for Resistance to Freezing and

Thawing and for other riprap tests. *
3. Ledge rock. STL-19 G-3(A), G-3(B), G-4(A) through G-4(D), and

VICKS-35 G-1(2) were examined, using dilute hydrochloric acid and a steel

needle to emphasize lithologic differences., Samples of each variety were

selected for test according to CRD-C 144 and for other riprap tests.

4. Screcening tests for dedolomitization reaction. Lithologic varieties

in cores STL-19 G-1) and G-2, and in ledge rock STL-19 G-3(A) and {B), and the
variety making up VICKS-35 G-1(2) were taken to detemmine whether alkali-

carbonate reactive varieties were present. The screening tests consist of

the foliowing:

-
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a. A representative sample of each lithologic variety was hand-

¢

L

o

: ground and scanned on the diffractometer as a tight-packed powdéf. Samples

consisting entirely of calcite or entirely of dolomite werzs eliminated from

additional testing on the basis of these results.

. b. If a variety had dolomite-calcite proportions in or near the

reactive range, a sample was ground to pass No. 325 sieve. Each powder was

RIRZ Bl 2R
RO T

B

compressed in an aluminum ring at 2000 1b; the compressed specimen was mounted
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in the deffractometer and the relative intensities of the calcité and
dolomite peaks were gscaled. The intensity data were referred to the
Tennant and Berger¥* curve to determmine the amount of dolomite in the
carbonate portion of each samplc.

c. If dolom;.te was 30 to 70 percent of tlie total carbonate,
and the rock was fine grained, cores approximately 1-i/4 in. long and
0.35 in. in diameter were drilled, shaped to have truncated conical ends,
and prepared for length-change measurements during storege in 1-N t{aOH.

d. If a variety was selected for length-change measurements, a
representative weighed sample was dissolved ia dilute hydrochloric acid.
The weight of washed insoluble residue was detemined and .the insoluble

residue was scanned on the diffractometer to determine its composition.

Petrographic examination

5. Menefee Quarry (VICKS-35 G-1(2)). Part of the ledge rock was
crushed and processed to make aggregate in the size ranges No. &4 to 3/4~in.,
3/4-to 1-1/2-in., and 1-1/2- to 3-in. A representative sample of each frac-
tion was examined. The samples were washed and some particlés were examined
under the stereomicroscope before and after etching with dilute hydrochloric
acid. The visual examination and stereomicroscope examination of the crushed

aggregate confirmed the conclusion reached during the examination of the

* Tennant, C. B., and Berger, R. W., "X-Ray Determination of the Dolomite-

Calcite Ratio of a Carbonate Rock," American Mineralogist, Vol 42, Nos.
1 and 2 (1957), pp 23-29.
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5 ledge rock, that the sample could be treatad as one lithologic variety; f‘

% therefore, no particles counts of the crushed aggregate were made. X-ray %
diffraction patterns were made of a slab of fine grained rocg. of a slab' &
of the medium grainéd rock, and of « sample of the porous grayish-orange¥ ?g

! dolomitic material that formed patchy areas in some of the rock. 7Two chi;\ §

E sections were made and examined, one from the opposite surface of the x-rayed :
slab of medium grained rock, &and one from a piece containing porous dolo-
mitic material. An immersion mount of calcareous chert was examined in an
immersion oil of index of refraction 1.544 to detemmine whether the'cherp

;- was chalcedonic.

6. Siepfried Fine Sand (STL-19 3-1). Representative parts of fractions

retained on No. 100 and No. 200 sieves were examined under the stereoamicro-

scope and tested with dflute hydrochlorfc acid to verify the presence of

AR S A N A T B AT s

carbonate grains. nuﬁérsion mounts of each sieve fraction were prepared in
immersion oil of refractive index 1.544, and at least 300 graing of each

sieve friction were classified and counted using a polarizing microscope.

7. X-Ray Diffraction Conditions. All X-ray scans were made on a diffrac-

tometer using nickel-filtered copper radiation at 27 KVCP and 41 wma or at
50 KVCP and 21 me, as appropriate, with the rate meter setting at full scale

equal to 0 - 4000 counts/sec.
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% The Rock-Color Chart Committee, National Research Council, Rock-Color
Chart, Washington, D. C., 1948.
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Results
3 7. Core from Gibbar Quarry (STL-19 G-1). Fig. 2 is the log of the core

from this quarry. The rock from 37.5 ft to 118.3 ft was fairly similar

in appearance and texture, although it varied in composition. The rock

! from 127.7 £fr to 158.2 ft was more fractured than the rock from the upper

: ledge, and differed in texture from it. The rock in the footage between
i

37.5 ft and 118.3 ft -~ the upper ledge -- was classified as follows:

-

Lithologic type

Footage Percent of total
% Dolomite 29.8
< % i aa 7
: 34.5 42.7
Dolomitic limestone 9.6 11.9
Slightly dolomitic limestone 36.7 45.4 :
i - E
: Total 80.8 100.0

The rack in the footage from 127.7 to 158.2 was clasgified as follows:

Lithologic type

Footage Percent of total

Dolomite

—

N
LY EN
3

=)

90.5

i.‘* g
HNNO
'vi,nt vi'eaqr " ”‘ "H)

Shaly dolomite

2.5 8.2.
' Limestone 0.4 1.3 E
’ Total 30.5 100.0 %

The dolomite of the upper ledge was mottled tan to dbrownhish gray* dolomite

*  Rock-Color Chart.
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with chert nodules and seams resembling stylolites but composed of earthy
dolon.*te. The mottled areas were gofter than the matrix surrounding them.
The dolomitic limestone and slighcly dolomitic limestone, which were referred

to as limestone in che riprap tests, contained closely apaced putches parallel

bedding and arcas resexbling stylolitec but composed of dolomite. All of the
slabs tested a’ccording to CRD-C 144 from thiz core came from the upper ledge,
because the abundance of vertical frsctures and closely spaced bedding planes
in the lower ledge did not permit obtaining slabs of adequate size for :this
test.

8. The rock from the lower ledge was predominsntly dolomite, as the
tabulation above shows, but it was predominantly fine grainad hard massive
dolomite with occasional paper-thin shale seams, some vuggy regions, a smaller

proportion of mottled dolonite cthan fa the upprr ledge, and wmany vertical

st b Lot b e A A X ﬁ&mw%wm\mmm i

fractutes.
9. The dolomite conteat of éamples from various depths are shown below:

3
Depth, ft Dolomite, Percent of Carbonate Portion é
P
0.3 - 40.7 above 95 3
%.7 - 74,9 above 90 §
85.2 - 85.4 13 3
113.0 ~ 113.3 13 3
129.5 - 129.9 above 95 3
138.2 - 138.4 above 95 3

147.7 - 148.1 50 approx.

Except for the 3.5 ft of core represented by the last sample listed, dolomite
contents fell outaide the range in which delaterious dedolomitization reaction

has been reported. Therefore, no additional screening tests of dedolomitization
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potential were regarded as necessary.

9. West Lake Quarry No. 5 (STL-19 G-2). Three cores from this quarry --

cores WSG/1, WSG/1A, and WSG/1B -~ are shown in fig. 3 through 5. WSG/1 is

believed to represent the upper ledge, WSG/1A to represent the middle iedge

and bottom ledge, and WSG/13 the lower ledge. Except for differences in

amount of fracturing, the bottom of WSG/IA and WSG/1B are correlated, and

thus the bottom of WSG/1A is believed to have penetrated the same rock as

that represented by WSG/1B.

10. The 1ithologic varieties recognized in WSG/1l, from 9.0 to 35.8 ft

] were:
. Lithologic type Footage Percent of Total %‘é
Onlitic limesgtone 9.8 36.6 %
Massive denge limestone 11.6 43.3 3 :%
’ Porous limestone . 0.3 1.1 %

Shaly limestone or calcarous shale 1.7 6.3

Clay, core loss 3.4 _12.7

Total 26.8 160.0 .

The oolitic limestone was light brownish-gray*, medium-grained, and dense.
The massive dense limegtone was brownish-gray* fine to medium grained usually

fosgsiliferious snd dolomitic in pavt, with some scattered chert. Brownish-

Xy mw g A M weem e

gray* ghaly limestone or dolomitic limestone coutained many closely spaced

shale scans and graded into calcareous shale. Except for a shaly zone from

* st

* Rock-Color Chart.
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about 24.0 to 26.5 £t, the rock was massively tedded. X-ray deteminations

of the dolomite content of samples from dapths showrm below gave the followiag

results: ' )
Lithologic varifety* Depth, ft Dolomite
Oolicic 13.7 Not detected
Oolitic 14.6 Trace : :
Shaly 24.6 Not detected % i
Shaly 25.3 Not detected ; :
Dense dolomitic 28.0 Not detected %
) Oolitic 30.5 Trace 3
- Dense dolomitic 32.8 Not detected ?
Dense dolomitic 35.8 Not deatected %
* As identified during Ioggfng; the variations ?etueen non-dolomitic and patvtly %
dolomitic limestone were difficult to selact visually.

The rock represented by this core should not be subject to dedolomitization 3

if used as concrete aggregate. Colitic limestone from this core was sampled

for riprap tests.

i

11. The lithologic varieties recognized in cores WSG/1A and WSG/1B were:

wsc/1a(3) wsg/1B{a,b)
Litholozic variety ft onercent ft percent

Oolitic limestone 1.0 0.9

’ g
Dense fine to medium-grained limestone .
(- fossils or chert) 50.5 46.5 3.1 20.7 2
Same as atove but with scatteved layers E
of shale 12.1 11.1

{Continued)
8

TN e Ea T e Simewnts” -
T L AR e oy, i




J—m [ e AR PR PP Yt e ) R BT ek nu = TR R G ] TR T rn i, e E R s A e

T RS Erecrcacs — = N - e - — ]

(Continued)
asg/1a(® use/13(2:2).
Lithologic variety it percent ft percent
Ligkt gray fine-grained dense limestone : ¢ )
with scattered chert nodules 11.0 10.1
Gray medfum-grained stylolitic limestone 6.8 6.3
Sub-lithographic stylolitic limestone :
! or dolomitic limeatone 2.9 2.7 3.3 22.0
i -
' Fine to medium grained dolomitic
i limestone ] 23.0 21.2 8.1 54.0
i
i Chert 0.6 0.6
| Shale : 0.6 0.6 0.5 3.3
¥
i Total . 108.5 100.0 15.0 100.0
i
}

(a) Hole WSG/1A represented material between 0.0 to 108.5 ft. The core from

hole WSG/1B represented material from 0.0 to 15.0 ft. Elevations at tops of
holes not given.

(o) The top S ft of this core was rubble. There were vertical fractures
: between 5.0 to 10.0 ft and between 14.0 to 15.0 ft.

12. Core WSG/lA. This covre contained all of the lithologic varieties
tested for riprap. In screening the core for potential alkali carbonate re-
action, dolomite contents were determined as shown below. At four distributed
depths where properties of dolomite and calcite indicated potential reactivity,
the amount and nature of insoluble residue were determined and 0.35-in.-diameter

§
coreg were tested for length-change in 1-N NaOH. Detemminations of dolomite %
_content and of amount and type of insoluble residue appear below, and length- %

1

change deterainations of cores from f{our depths are reported in table 1 and

e e

S

. fig. 6.
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The expansions up to 28 days of the cores from depths 90 to 103.9. ft fadicate
3

that it would probably produce an expansive reaction in concrete in which §

it was used as aggregate. : )

Ry
.

v
4

R e aat G
e BT T .

13. Core WSG/1B. This core was described as representing the lowest
working ledge, but while its thickness was resported as over 35 f_t.-only 15 £t

of core was received, of which the top 10 ft was rubble and highly fractured

90 ft. X-ray detemminations of dolomite content in rock from depths 2.5,

EYTLEY 4 i I g
*mwmmm.m«_m_w.z»mmmmmmmmmm& il

E
%
rock. Rock of the core was very much like rock in WSG/1A in tiie depths delow '
5.8, 9.5, 10.0, 13.9, and 14.0 - 14,5 ft all indicated about 50 percent dolo- :

mite. %

14. Stotz Quarry.(STL~19 G-3(A); .3(B)). Ledge rock ssmples STL-19 G-3(A), 2
representing the upper 13-ft gand middle 10-ft ledges, and STL-19 G-3(B), repre- %
senting the lower 14~ft ledge in the quarry were examined. None of the rock g

contained calcite-dolomite proportions regarded as dangerous.

a. STL-19 G-3(A).

The sample consisted of 14 tabular and pyramidal

pieces ranging from 10 by 7 by 6 in. to 15 by 12 by 6 in., with the average

about 12 by 10 by 8 in. The rock was pale yellowish-brown*, fine to medium-

grained limestone which graded into fine-grained oolitic limestone. Four
blocks contained enough shaly ssams and stylolites to be called shaly lime-
stone. The riprap tests were made on two varieties, dense limestone and

shaly limestone.

b. STL-19 G-3(B). The 14 pieces of this sample resembled
ST1~1S G=3(A)

% Rock-Color Chart.
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in size, shape, and composition, but did nct contain shaly limestone. The

riprap tests were made on dense limestone only.

15. Bussen Quarry (STL-19 G-4(A) through G~4(D)). The sample from
this quarry consisted of 14 ledge-rock blocks from Ledge 1 (G-4(A)), 16 from

Ledge 2 (C-4(B)), and 20 each from Ledge 3 (G-4(C)) and Ledge 4 (G-4(D)), for

riprap tests. The sizes of blocks ranged from 7 by 7 by 4 in. to 14 by 9 by

7 in., with the average about 13 by 7 by S in.

a. Blocks from Ledge 3 were all tabular, but those from the others

included some blacky and some tabular. The sample. from Ledge 1 inciuded some

blocks with partial rusty coatings.

fine-grained oolitic limestone like part of the sample from the Stotz Quarry

(STL-19 G-3(A)). The rest was moderate yellowish-brown*, fine-grained dolo-

mitsc limestone; this rock contained many fossil fragments recrystallized to

si.gle crystals. Riprap tests were made on one variety, dense limestone.

b. Rock from Ledge 2 was pale yellowi{sh-brown*, dense limestone with

single crystal fossil fragments in a fine-grained matrix that contained mdvre

stylolites than rock of Ledge 1. Riprap tests were made on one variety, dense

limestone.

c. Ledge 3 was represented by 16 blocks of dense limestone and &4 of

shaly limestone. The rock was generally gimilar to that from Ledge 2, but was

lighter in color, finer-grained, and contained fewer single crystal fossils.

Riprap tests were made on two varieties, shaly limestone nad dense limestone.

d. Ledge 4 was repregented by 19 blocks of dinse and 1 of shaly

* Rock-Color €hart.
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Part of the blocks were light olive-gtay*,~
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limestone. Most of the blocks had partial clay coatirgs. The rock was light

ARG WA

x
ook

olive-gray*, fine grained, and somewhat oolitic like part of the rock from

Ledge 1. ’ ?

17. Mencfee Quarry (VICKS-35 G-1(2)). There were about 200 pieces of

medium-grained limestone ledge rock in this sample. Most of the pieces were i

5 in. to 21 by 12 by 10 in. ¥Nost of the blccks were yzllowish-gray* with about

one-quarter of the blocks light oiive-gray* with scattered regions of soft
grayish-yellow* porous rock; there were a few light olive-gray* blocks. The
sample was regarded as one variety for riprap tests; all the slabs tested

blocky, and about 12 by 11 by 6 in. in size, with a size range from 8 by & by ?
according to CRD-C 144 were the yellowish-gray* variety. §

18. After the samples for riprap tests had been chosen, the remainder

was crushed to produce.aggregate of 3-in. maximum size. The particle shape

was blocky wich well-rounded corners and edges in the larger sizes, vith

tabular pieces increasing in the smaller sizes. All of the color variations -

were expected to behave alike in concrete.

19.

B T Pt TLIN L LLYR AR L DA UM A Lt b g {-’A\?ﬁi%?.uﬁo’;;mm.x’«‘mlm‘t..uusx:.&w.:mmm&sﬁmtﬁ};m&w&mﬂm&

TP UL s e

The yellowish-gray* limestone making up most of the sample included

two varieties. The predominant one was medium-grairadlimestone made up of

anhedral calcite grains, containing many saall discrete voids which were

resjonsible for the low bulk specific gravity of the rock. Part of the rock

was highly fossiliferious and contained vugs partially filled with calcite

crystals; some contained limonitic stylolites or had 1limonitic surface coat-

ings. The minor variety was fine-grained dense limestone which contained

¥
a
3
1
H
b
5
>
2
3
3

* Rock-Color Chart.
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about 10 percent dolomite, a small amount of quartz grains and chert, and

gy

occasional black stylolites.

e

20. The light olive-gray* limestone was like the medfum-grained

? yellowish-gray* limestone but coatained iron oxides, including limonitic
4

stylolites and limonite disseminated through the rock. Soft powdery trad

hematite coated surfaces and also was disseminated through the rock.

21.

The light olive gray* fine-grained limestone contained scattered
regions of soft porous orange material composed of dolimite with calcite,

chert, and clay mica, and inconspicious regions of calcareous chert, The

chert was not chalcedonic.

22. The varieties in this sample were recrystallized calcarenites,

showing differing amounts of recrystallization, possibly related differences

in grain size, and various concentraticans of iron oxide.

23. Siecfried Fine Sand (STL-19 S-1).

The sample was a clean quartz

sand (table 2); all passed the No. 50. sieve.

s G i ks e B SN U A
YA e et T Y St Ut} mm@mmwmmﬁmm%w&mmmmmmm&mmmeMMMMMM@m&ﬁ % :

2. Quartz. Quartz was the major constituent in irregular or

block grains with angular edges. Some of the grains were well-rounded

blockly particles.

b. Chert. Chert, including some with an index of refaction Lelow

1,544, made up 10 percent of the sand.

c. Feldspar, Fresh and altered plagioclase and potassium feldspar

vere mninor constituents.

* Rock-Color Chart.
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Riprap
24. A 6-in.-diameter core from Gibbar Quarry No. & (STL-19 G-1)

and three 6-in.-diameter cores from West Lake Quarry No. S5 (STL-19 G-2)
were logged (fig. 1 through 4). Ledge rock samples from Stotz Quarry
(STL-19 G-3(A), (B)), Charlie Bussen Quarry (STL-19 G-4(A) through (D)),
and Menefee Quarry (VICKS-35 G-1(2)) were examined. Important lithologzic
varieties in each sample were chosen for physical tests. ‘The bedding of
all the limestone was thick enough to allow production of blocks large
enough for riprap. Roc¥ from the Menefee Quarry (VICK§-3S $-1(2)) and
Bussen Quarry (STL-19 G-4(A) through (D)) were least affected by freez-

ing and thawing (CRD-C 144). .

Coarse aggregate

25. All of the gamples tested as riprap, except STL-19 G-4(A) through
(D) from Bussen Quarry, were considered as coarse aggregate., Screening

tests were made of all four to detect rock capable of the dedolomitization

~

rcaction in concrete. Rock from depths of 90 through 104 ft in core WSG/1A, ;

West Lake Quarry No. S5 (STL-19 G-2) contained proportions of delomite in
the reactive range and expanded where stored in 1-N NaOH (tablel, fig. 5).
Rock from this zone probably represents the top of the lower 35-ft ledge.
If all three ledges were simultaneously quarried, the resulting aggregate
would probably not be expansive in -ancrete. Rock from the other sources
considered as coarse aggregage did not contain dolomite proportions in the

reactive range.
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Fine agprepate

26, The fine blending sand (STL-19 S-1) contained 10 percent chert,
including some chalcedonic chert. 1If the sand were used in amounts such
that chert amounted to 5 percent of the fine aggregate, low alkali cement

saould be specified to avoid the possibility of deleterious alkali silica

reaction.

8 Incl
1-2. Tables
3-8, Figures
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Table 1

Length Change; Limestone Cores (STL-17 G-2)

"
o , . T m
L s 2l e s bt ot it o i S AR ks
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L B K4 ANV e 00 E e IR £ LGSR W Sk S SRAE IS D B AL LA A A e AR AT

Speci- ()
Depth, Lithoulogic men Parcent Lenpth Change at Ages Below a
ft Variety No. 7 14 21 28 56
55  Dense dolomitic 1 -0.015 -0.008 -0.030 -0.030 -0.046
limestone 2 -0.016 -0.023 -0.031 -0.039 -0.031
90  Soft dolemitic 1 0.032 0.024 0.024 0.056 0.056
limestone 2 0.066 0.088 0.081 0.061 0.110
94  Sofi dolomitic 1 0.047 0.055 ©D.047 0.155 0.078 : g
limestone 2 0.043 3.007 0.021 0.053 0.100 ;
103.9 Dense dolomitic 1 0.049 0.082 0.066 ©0.115 0.140 §
limestone 2 0.079 0.165 0.197 0.221 0.251 3
(a) Shrinkage is indicated by a8 minus sign. i
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Composition of Siegfricd Fine.Sand {STL-19-8:13 .

1 " . - -

5

-
2 - » .

2

from Ruma Agphalt Co., Rusa, Iil, -, ., -, . = 3
- 2g. . %
. ‘,.;-:‘?‘";,’: . 2 , —‘4;

R B S 1 . if 3

&mount in Fractions Retafueéd - = .. Weighted .

on Sieves Shown Baldw, 5  Avéerage
Constituents Pexceat(a T s P Composition(D)
No. 100 w ~ No,-200- - - o .. -

Quartz 68 . 5 - %

R RO R NI

RS S e S T b

Chert o 9 o ,
Feldspar 2 . : 6 6 . i
E Miscellaneous(c) 1 " 10 o i
. Totsl e 100 1 00 ., ) 100 - \
i ’ (a) Based on examination of 300 or more particles in sieve sizes above.

(®) Calculated from the grading and the composition of sizes shoun.
Material passing No. 22, 7.3 percent, was included with the No. 200
material in calcuiation.

(e Includes micas, carbonatas, hormblende, gamet, and various other
rocks and minerals.
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Dense limestone or dolomite.

Limestone or dolomite with shale laminations

or occusiona’ shaly streaks.

Shale or very shily limestoné.

Limestone or dolomite containing vertical
or :liagonal fractures.

Limestone or dolomite concainiug stylolites.

Limestone or dolomite containing short
stylolite-1{ke patches or seams.

Limestone or dolomitae conts&ining chert
nodules or scans.
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. Gibbar Quarry No. &
Red Rock, Missouri
T (STL~19 G-1)

N [NTY
(ST VR A

L Tt

0.0 - 37.5 Not sent,

= 37.5 - 40.8 Brownish-gray and tan mottled
dolomite with large lenticular
brown to gray chert nodules.

| &= Chert nodules up to 2 in. thick

and cover considerable amount of
. e ] cored surface. )
407 40,8 - 42,1

Gray-brown and tan mottled dolo-
mite. Tan mottling has earthy
texture and is gofter than gray
portion of rock, massively beddéd.

As above, becaming somewhat
stylolitic. Less mottling in

gl o pante e o 3
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Brownish-gray dense, somewhat
mottled and cherty dolomite with
closely spaced, short discontinuous,
horizontal-lying patches and stvio-
lite-like planes conposed of earthye
textured, somewhat weathered dolo-
mite. Becomes more weathered and
vuggy from 49.4 - 50.5 fe,
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Gibbar Quarry No. 4

501 b 4
hrasmamrarnaad 50.5 - 51.1 Light brownish-gray silty dolo-
- _ - mite, thin bedded,
51.1 - 53.1 Brownish-gray, mottled dolo@ite.
Mottled portion of rock stained,
1 appears weathered, more porous
than rest of rock.
| 53.1 - 67.3 Brownigh-gray dolomite with short,
Riteg discontinuous, horizontal lying
b patches and stylolite - like
554 v secams as in interval from 46.8 -
— 50.5 ft. - Iron staining along seanms.
- Occasional small vugs in zone from
~an 56.1 - 61.5 ft, some vugs filled
with soft, white material, provably
. haod gypa\m.
VAAS
VAR,
ANAA
—rn
60-‘ BN
AN
A~
1 P v
SAAN
WA
VAN,
1 wa
AL
b AANA
SAA,
AAANA,
65 4 aa
AAA
d AN
PMAN
A,
y M TR7.3 - 20.0 Grades into brownish-gray fine
to medium-grained doloaite lime-
) Baday stone with tan mottling in
s stylolite-1like seams as above.
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1 3
. Gibbar Quarry No. & i ‘%ﬁ
p
k4 z
70- : 3
Dt S 70.0 - 71.4 Dolomitic limestone as above, ) 3
PUVIN Diagonal fracture from 70.0 - 3
i 71.8 fr. z
| 7104 - T76.9 Dense dolomitic limestone with 3
1 stylolite-like planes in 71.4 =~ 3
arnn 72.4 interval grading into dense i
{ ™ - dolomite from 72.4 - 74.3 ft, E
“Annnn then grading into fine-grained 5
3 ] dolomitic limestone with thin, :
: shaly stylolites. Tan to white
3 P “aan chert nodules from 74.9 - 76.9 ft.
amma S S E
E T .
VAan 3
. 1 76.9 - 81.6 Brownigh-gray fine to medium :
- }L 7\ grained dolomite with scattered
) chert nodules. Rock contains i
1 v )’ many short, diagonal an¢ vertical :
E: fractures, most of which are re- i
’ 3 sealed with clear calcite. Thin
: & zone (0.1 ft thick) of weathered
: 80 limestone at 81.0 ft.
(S ;
E o~ amaaaad 81.6 - 90 Light to medium gray, very fine- :
3 1~ e grained, dense, fossiliferous,
3 Bt slightly dolomitic limestone ;
] T e containing closely spaced, mostly E
3 M horizontal lying pctches and :
; AN S 3
z stylolite-like seams composed of
3 1 ™ dolomite throughout entire interval. !
* AAA ~ :
A 85fama W~
2 ~9
> ~an :
f, < WAA Ly H
= “wm W
E- ™
1o ™
2 Annn .
4 . A
" ! " A
AN A
RN
= h aAAL
> ~AAA ww
3 90,.1 wA 3
5 4, '
o 1/ [add N
g 45 :
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Gibbar Quarry No. 4 = 3
G0 3 90 - 110 Light gray to medium-gray 3
2 n et fine-grained limsstone with 3
. %( ~— patches and stylolite-like 3
A seans composed of dolomite j
A N80 as above, vertical fracture 3
] - from 90 - 9, f¢,
WAAN Y
4 MA i
954 e "E
J A, .;,
M e :
|
ara
j (VN AN é
.
100 ] M A 3
~ 3
4 ~~a H
. s Vertical fracture from 102.1 -
P 103.3 fr.
} :
105~ AnAA A
o~ AAA
q4° Aa, -
AMan. M
{ MM A
AN AMAAA
] A Vertical fracture wich l-in. thick
PN L NAAa, coarsely crystalline whire talcite
M lining; 107.6 -~ 109.6 fr.
LW
NPAA
1ned v 2 4

<
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Gibbar Quarry No. 4

110.0 - 118.3

— — 118.3 - 124.0

124.0 - 127.7

127.7 - 131.0

Limestone with dolomitic
stylolite-like stams and vatches
as above. Vertical fracture,
10916 - 11&03 ft'

Y

Alternating thin beds of greenish-

gray shaly limestone, limestone,
and shale.

Note: Interval from 118.3 to
127.7 £t represented
material between the two

quarried ledges that is
wasted.

Highly fractured sandy, shaly
limestone or dolomite.

Brownish~gray, hard, massively
bedded, fiue-grained dolomite with
small, paper thin blotches of
greenish-gray pyrite in upper two
ft. Entire gection fractured and
resealed with calcite.
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135+

140~
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Cibbar Quarry No. 4

130.0 - 131.0
13100 - 133.0
133oc - 13305
133.5 - 134.5
134.5 - 136.1

136.1 - 137.7

137.7 - 139.6

139.6 - 140.,7

140.7 - 143.2

143.2 - 144.1

144.1 -~ 145.6

145.6 ~ 146.0

146.0 - 148.9

148.9 - 149.4

149.4 - 150.0

6

As above

Hard,- brownish~gray dolomite as
above, fractures rescaled with
calcite, scattered small vugs
throughout iaterval.

As above,except weathered red-
dish-brown on fractures.

Hard, brownish-gray shaly dolo-
mite. Paper-thin shaly geans.
Hard, brownish-gray dolcmite.
Vuggy, fractured, fractures
partially resealed.

As above, except highly fractured.

Weathered and vuggy fractured

dolomite, some fractures resealed
with calcite.

Brownish-gray earthy-textured
dolonmite, weathered on vertical
fractures.

Brown and gray-brown mottled,
shaly, vuggy, weathered dolomite.
Very shaly 142.2 - 143.2 ft.

Brownish-gray and tan mottled,
dense dolomite.

Brownish-gray highly fractured
shaly dolomite, weathered on
fractures.

Hard, brownish-gray wvuggy dolamite.
Hard, light gray to brownish-gray

dense limestone with dolomitic
patches and styloiite-like seams.

As above, with shaly streaks.

Brownish-gray earthy-texturaed
shaly dolomite, .
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Gibbar Quarry No. 4

ERTCC NI

3 150.0 - 153.4 Light brownish-gray earthy-

Patntic »}‘lv\-«\]‘zc&lmﬁum‘ *C;;
A, Nt 4 b £ A LI N R YR A NS MRS

textured, shaly, fractured
; dolomite, weathered along :

: fractures. N
: 153.4 -~ 153.8 Light gray, dense, fine-grained
e limestone, fractures cealed with
E: calcite.
33 153.8 « 156.4 Brownish~gray to dark gray
£ 1557 mottled dense dolomite. Vertical -
& fractures along entire length.
158.4 - 158.2 As above, except contains thin
2 ] _— shale laminations. ]
: 1584°—= 158.2 End of core. ;
]
=
7 3

" i il e e e R AR TR ST b i A pT R T o e " s o et L




Ee
3
2

!

TR

T R R = R et S 0 3 3

A AT A v —— o o P -
g - « =
date
0-9.0
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9.0 - 11.5
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Clau
1 1.5 - 15.3
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1503 - 16.5
16.5 - 18.7
b
18.7 ~ 20.6
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West Lake Quarry No. S

vsG/

19 c-%)

Not sent,

Light brownish (tan) massively
bedded oolitic limestone with
vertical fracture along eatire
length. Material on one side of
fracture is limestone, on other
side material is reddish brown
culcareous soil-clay. Core shows
evidence of solution along fracture,
probably from water moving in a2
horizoatal direction. Soil-clay
sean 10.7 - 11.0 ft,

Tan, massively bedded oolitic lime-
stone with occasional stylolites.
Stylolites at 12 2, 13.2, 13.35 ft.
Fractured from 14.6 - 15.3-ft with
evidence of solution along fracture.

No recovery - Note om box.says
"Clay washed away."

Oolitic limestone &s above.

Fractured; solution evidence along
fracture,

No recovery; Note on box says
"Clay washed away."

Figure 3
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‘ West Lake Quarry No. 5 B | é
) Hole No. WSG-1 § §
3 S
2 ¢
20_. P
\ Ool.tic limestone as above, with 3 3
4 20.6 - 21.5 few very thin shaly streaks. :
L 3 i
| Limestone grades into massive 3
21.5 - 24,0 brownish-gray, tiedium-grained . !
—— dense limestone with thin shale #
{ ot— laminacions from 23.8 - 24.0 ft. E
Lenticular chert nodules at
e e 22.4 and 23.0 ft.
T | 2.0 - 24.3 Soft, porous, light gray limestone.
2% e — ] 26.3 - 25.0 Greenish-gray limestone with high
— disseminated shale content.
|—_~—_—_ 1} 25.0 - 26.0 Grades into calcareous shale. H
2 - __ 26.0 - 30.3 Gray fine-grained limestone contain-
] ing disseminated shale in upper foot
- grading into fine to medium-grained H
) brownish~gray fossiliferous lime- :
. stone.
30 30.3 - 31.0 Grades into oolitic limestone.
31.0 - 35.8 Grades back into massive light
1 brownish-gray fine-grained :
= ' fossiliferous limestone. Chert
5 ] nodules from 34.4 ~ 35.8 ft.
- 2
x 35
: <
E &> | 35.8 End of core.
=
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West Lake Quarry No., 5
Little Rock Lancing, Missouri
Hole WSG/iA
(STL-15 G-2)

0 0.0 - 1.0
]

1.0 -'SOO

5.0 - 14,2

10+

14.2 - 20.0

Light brownish-gray, densc, medium-
grained oolitic limestoce.

Denge, massively bedded, brownishe
gray, fine to medium-grained ‘fose
giliferous lirasione. Fractured
from 2.5 ~ 3.0 ft,

As above, with black chett-dbéhie@
up to 3 in. in diameter im xzone . -
from 5.0 - 9.8 ft. -

' Dense, massively-bedded, brownish~
gray, fine-grained fossiliferous
limestone with occasional chert
nodules. Chert dband 0.1 ft thick
at 18.5 fc.
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West Lake Quarry No. 5 )

30.3

32.0

32.%6

33.8 -

e A

Tt
Lot bl

*
5
b
=)

Hole WSG/1A

20-0 - 3003

- 32.0

- 32.6

- 33.8

40.0

Dense, massivelyvbedded: fine to

medium-grained, gray to browaishe .

gray, fossiliferous limestone.
Fractures from 19.9 - 21.0 ft and
24.6 - 26.7 ft.

Chert nodule at
30.2 f«c.

As above, except containing zones
of disseminated shale,

Gray shaly limestone with numerous
shale laminarions.

Light gray fine-grained dense lime-
stone with taan chert nodules,
Fractured, 32.6 -~ 33.8 ft.

Light brownish-gray, medium-grained
dense limestone with stylolites at
35.1, 35.6, and 35.8 ft. Chert
nodules at 34.9 ft, Linestone may
be slightly porous.
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. West Lake Quarry No. 5 2%
liole WSG/1A I
'_“i
= 40 40.0 ~ 42.4 Light brovnish-gray mediun- 3
grained limestone as above. 3 3
]
5 ] <
> st o Sreaamagmt et L4 :
: 1 42.4 ~ 43.6 As above, but with thin shale \
* a— b . . 3
E — laminations. :
3 ——""1 43.6 - 44.7 Light brownish-gray dense medium~
E‘ grained limestone.
E 454 44.5 - 53.3 Brownish-gray, fine-graized lime=-
N stone with numerous thin.shale :
E ] laminations and a few stylolites.
4 [MASSAAAAAA P
‘ 1
PAAAANAAANA A
"
—_—
< —_\-
M
I et
'—_—-—\ﬁ
e N
==} 51L.0 " Small zone of dolomite,
e gt ™™ /\\
M A A LA AN
] .
e ]
P ———t
-F____\________/
YWWasay 5303 - 5405 Gray, medium-grained stvlolitic
N RAALPASANS .
VOPUVISVIIVYL limestone.
'w
AN 54,5 - 56.2 Brownish-gray, dolomitic limestone
55 -+ becoming progressively softer dowm
to 56.2 ft.
- 56.6 Soft, weathéred dolomitic limestone.
- 59.4 Brownish-gray dolomitic limestone and
calcareous dolomite with numerous
chexrt nodules. Fractured from
57.5 - 58.8 fr.
- 62.3 Light brownish-gray sublithographic
3 stylolitic limestone.
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West Lake Quarry No. S 3
: Hole ysG/1aA 3
50 sy 594 - 62.3 Light brownish-gray sublithogranhic E
w dense limestone with fairly open ;3
stylolites avery 3 to 6-in. Tan - {
‘. to gray chert nodules over entire
4 & zone.
AT 62.3 - 62.9 Hard, brownish-gray chert. :
e ey :
Benin 62.9 - 64.0 Brownish-gray dense, mediuvm~ i
-~ ~ grained limestone, stylolites’ ’
at 62.9 - 63.1 fc.

e A  64.0 - 65.2 As above except finer grained and

containing chert nodules,
654, . & 4
65.2 - 70.8 Dense medium gray, medium-grained
j aataataanasen stylolitic limestone. Stylolites
prr At at 65.2, 65.7, 66.2, 66.4, 67.4,
y 67.8, 67.9, 68.8; 1/2-i{n. shale
. 1 streak at 68.5 f{t. Vertical frac-
tataadeany ture from 68.6 to 70.§ ft. .
MAAAAAAAAA A A

] 70.8 - 74.2 Brownish-gray, fine-grained lime-

stone with thin shale laminatioms
every few inches. Very shaly {rom
73.4 to 74.4. Chert nodules from
72.4 ~ 73.4. Fractured from 70.8 -

713.4
=" =1 74.2 - 75.4 Dense medium-grained limestone with
Q4 7 a chert nodulas.
1 e A . . g
] 75.4 - 76.4 Brownish-grav fine-grained iime-
} e stone with thin shzle laminations.
yay 76.4 - 78.2 Brownish-gray medium-grained lime-
A stone with few chert nodules sty-
T 4 lolites at 77.8, 78.0 ft.
&
bAAAAAANAAA AN
N PAAAANAAAAN A
. T e —tr——— -
. 78.2 - 80,2 Brownish-gray, medium grained lime-
R : . . . .
| N sctone with thin shale laminatioas.
™ .
N g pugptmning
h\\—_—\—‘ 4
80
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West Lake Quarry No. 5 . 2
Hole WSG/lA 7
é
804y 80.2 - 83.7 ¥ediuvm-grained, light brownish-gray H
dense limestone with occasional 3
| e shaiy streaks and stylolites. Frac-
E2VE COTGRe tured 81.4 - 81.7 it. :
1 ——— . o
L
L™ Py . Y
83.7 - 84.9 - Yellowish~gray fine-grzined earthy-
o s s .
) textured, porous, softer, delowmitic
limestone.
84.9 - 89.0 Light brownish-gray medium grained
-’__\,‘—'_‘ -
85 dense limestone; soft streak from
85.8 - 85.9; stylolites at 87.2 any’
4 88.7; ahaly strecaks at 86.9 and
85,2,
o
Frnnmananad -
]
fAnaraanaanndg
] 89.0 - 91.3 Limestone grades baclh: into the
yellowish~gray, sofc, earthy~’
90 textured, dolomitic variety. No

shale or stylolites.

psnnasanat 0103 - 92,9 Dense, brownish to yelilcwish-gray

j o evve osests mediuz-grainad limestone with
styiolites atr 91.3, 91.6, 91.8,
o 92.0, 92.6 ft.
1 92.9 - 94.8 Limestone grades back tc yellowish-
gray, softer, medium-grained to
4 earthy~textured dolomitic vezriety.
Fractured {rom 92.9 ~ 94.0 ft.
] 94.8 - 99.0 Tan to brownish-gray medium-grainad
95 e n dense dolomitic limestone; stylolirces
at 94.8, 95.2, 95.35, 97.0, 63.1 ft.
1 i Fractured from G3.6 - 96.5 ft.
LAAAAAAAAAA, Ao
A anaannns
{4—— — —195.0 - 35.0 Dark gray “poker chip'shale.
— —— - ~—199.6 - 160.0 Gray, i.ne-graincé saaly limestone.
e .
100 ==
5
-
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West Lake Quarry No. 5 z E

. Hole W5G/l4 i &

3 3

: . %

1004 190.0 ~ 103.9 Lieht gray, hard, dense, very : 1

. fine grained to sublithographic :

limestone and doiomitic limestone, - i

massively bedded,

1 103.9 - 108.5 Light gray, hard, dense, sublitho- ,

5 graphic limestonc and do -itie i

73 ——— o~ limestone with thin shale lanina-~

= P e Tt el - » "

= b tions. Shale at 103.9, 104.0, ;

& ’ < i

3 105 — 104.1, 164.3, 104.6, 105.3, 105.4, ;

i I, aad 105.8 and more numerous below,

E: e~ .
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West Lake Quarry No. 5

Hole WSG/iB
(STL-19 G-2)

- 1.3

- 3.2

- 5.0

- b.l

6.1 - 10.0

10.0 - 11.2

11,2 - 11.7
11.7 - 15.0

15.0

Broken rubble composed of hard,
light brownisa-gray, medium-
grained limestoae.

Brokea rubble composed of soft,
porous, earthy~textured, yellowish-
gray, dolomitic limestone. )

Rubble consistiag of hard limestone
as in 0.0 - 1.3 ft interval.

Highly fractured, yellowish-gray soft
earthy-textuired colomitic limestone.
Limestone grades into hard, medium-
grained, brownish-gray massively-
bedded doloritic limestore, Vertical
fracture throughout entire ianterval.

As above, but becoming finer grained
with increasing depth.

Greenish-gray “poker chip" shale.
Light brownish-gray, massively-
bedded hard, sublithographic dolor
mitic limestone. Fractured from -
14,0 - 15.0 fr. .

End of core.
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INDEX NO:

LAT.

37

LONG..

89

RIPRAP © .
DATA SHEET

T30 av

DaTE

USAELTS

May lups

~AB. symBOoL NO: STL-19 G-1

TYrg

CF  aar aAL

h=iln._gore

cocamon: Sec 11, R 127 E, T 35 N, Perry County, “ squri ::":‘n‘ 2ed Rocl:

| Migsouri
Pacoucenr: Southern River Rock Co., Box 33, Paorryvilie,

Missouri

SAmPLED &Y. St. Louls Districet .

resteo ror: Kaskaskia River, Illinois, Navigation Improvement
PROCESSING BEFORE TESTING.

GEOLOGICAL FOAMATION AND AGL:

CAAGING (CRD-C 133)(CUM. T PASSING): I TEST RESULTS[ seefij- 3-.,u'.eboln FINE
SIEVE | 3-¢" A';-:J]-lru-)' m : stomiritoel ACC
- |BULK SP. CR | SAT SURF DRY (CRD-C 107,108) : 2,69 2.6
6 IN. AB3ORPTION, PLR CENT (CRO-C 107,1008): 0.4 1.7
SN, CNGANIC IMPURITIES, FIG. NO {CRO~C 121):
-'dm SOF T PARTICLES, PER CENT (€2D-C 130) —
3N, PLR CENT UIGHTER TraN SP.GR______ (CRD-C 120): ——
258, PER CENT FLAS AND ELONGATED (CRD~-C 119,120):
2N, WEIGHTED AV. "% LOSS, 3 CYC. M350, (1€) § - 1%, ®a-§)(CRD-C 118)
P3N, ABRASION LOSS (L. A), %%, (CRD-C 117) lzq «© v)() C, | ——
Y Ut wr,, LaxL FT (cao-c 10 167,56 &LUT-_
In Toughness (CRD-C 132): 1/5% 1/7%
L COAL AND LIGNITE, "l (CAD-C 122)3 ! !
LY ! i SPECITIC WEAT, BTUAB/DIG. F. (CAD-C 124): | }
"o T | REACTIVITY WiTd NoOH (CRO-C 126)]Se mus] ‘L
208 Ry mM/L] | {
NG .8 MORTAR ~ MAXUNG PROPLATILS (CRD - C 116)
NC 30 TYee —. CEMENT, RATiO Davs, % DAYS, L
NO 3G LINCAR THERMAL EXPANSION %10 YOLG. 1. (CRD-C 125,126)
NO. 160 ROCR TYPL PARALLEL | ACROSS OoN AViRAGE
~3.200] —‘E
- 200" B
ot P4 i i |
(e) CRD-C 1G> (BICAD-C 104 MORTAR:
FINE AGGREGATE COARSE AGGRICATE
MGRYAR -~ BAR [XAPANSION AT 1OOF, 7o (CRD-C 123) T - T 3
3 MO. 1 6 MO | P MO |12 MO |3 MO |, 6 MO 19 MO , 12 MG
LOW-A A CEMENT: ®lo No,O EQUIVALENT: j: -
HGH -ALR, CEMENT: "o N O EQUIVALENT: ' ; J‘
SOUNONESS IN CONCRETE (CRD -C 40, Hie): Tar  ww-colH-Cw |
Five_soe STLT3 S-3(S)Ccomsd e STLo1G 61 e 71 ~
FINE AGC. Do 17 IR COARSE AGG! . Ol |

PETROGRAPHIC DATA (CRD-C 127):

{

e —

wiwmanrs ¥ The number to the

ieft is the height
serpcadicular to the structural weakness and the
height of the blow parallel to the structural weakness ol tie saaple.

or

tae Slow at

nunher so the

opy—
taliuTe

- .
S oi\.

R
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Corps of Enginecrs, USAE Riprap Datea Sheet Concrete Division

P. 0. Drawer 2131
Jackson, Mississippi

Project Date
Kaskaskia River, Illinois, Navigation Improvement May 1965

STL-19 G-1 (5-in. Core) Gibbar Quarry No. &

Toughness. (CRD-C 132):

&
et £ e A LN o A B PO E TSRS M DL BTN LA

Height of Blow at Faiiure, en

R IPTARPT Ty

Perpendicular to Plane Parallel to Plane of
Test No. of Structural Weakness Structural Weakness :
Limestone Dolomite Limestone Doiozite i
1 6 4 5 9 3
2 8 6 5 4 ;
3 6 10 6 8 i
Avg 7 7 5 7 ‘

PRFTORIVTIN

Freezing and Thawing in Water and Alcohol (CRD-C 144):

Final OD wt.
of Fragments :
Larger Than :

Original 25 7% of Wt Loss
Type of Specimen OD wt. Original wt. During Cycies
Stone No. 2 4 % Test, % Completed
Limestone 1 5710 0 G.0 160 14
2 5567 5552 99.7 0.3 20
3 5233 4917 94.0 6.0 20
Avg 35.4
Dolomite 1 5403 3728 69.0 31.9 20
2 5598 5465 97.6 . 2.4 20
3 3229 3043 94.4 5.6 20
Avg 12.7
!
]
'
{
i
i
®ES Form No. 1115
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Riprap Data Sheet

- emm—

tegts:

Deoths, ft

———

39.4 to
54.5 to
59.6 ro
68.1 to
79.4 to

2.

Dolamite:

weight ¢

were trivial.

83.5
87.3
96.8
105.7
118.0

Piece 1 had fragmented into pieces weighing less

The chert band in Piece 1 was disrtupted; its

1. Samples were taken from the intervals showm beiow for riprap

After 20 cycles of freezing and thawing according to CRD-C 144,

the following observations were made:

than 25 percent of the original weight.

of material; Picce 3 slightly more; both were fragile.

.ned with the weight of the otherwise unaffected end of the

slab was 31 percent of the original.

Rock Twvpe

Dolmmita

%
-
g
2
£
2
:
A
£
3
.;
E:
3
3
3
3
3
F
E
g
El

Linestone

Piece 2 had ‘ost minor amounts

SANLG A3 R £t DAL AVEAYOL UL K aahr b AN RS LA S AR AL dn PN s TR 200 Y LT AL
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Fateetae

Losses from the other two pieces
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a. Before test

b. After test

Fig. 1A. Gibbar Quarry stone tested for freezing and thawing in an 0.5 -
percent solution of water and alcohol.
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Before test
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Gibbar Quarry stone tested for freezing and thawing in an 0.5

percent solution of water and alecchol.
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STATE Mingouri  cnGla NO© RIVRAD P e e ' 3
cat. 33 llene. 90 ATA SHIET joare [N b b
- s - - ., . H =
CAZ. SYMBOL KO SUTL-1Y §-2 TYPE OF MATIAAL Ly~e30n=2 CAY . %
Location: Sag 19. R 9 Z, T 38 N, Ste, Cenavieve County, Misgouri o Yi-o0- ] £
.. T . 1 =2
Rock, Missourxi. v g
p——— r— " . s Y : 3
ProdLCER: Yest Lake Guarxy and Materizls Co., Bax 236, Tausci=s dn-d A -7dant-- E
issouri. v - ,5
samPLED B Sr. Lauis Districe i 3
- - = . ” s 3 Iy ) - - H %
TISTED FOR:  Unmghinskia River, Tllinnis, Navieation Iwaravoaisnt ; 3
FAOCESSING BIFORL TESTING: ' 5
;
4
 GFOLOGICAL FORMATION AND AGE: Ste. Genevieve limestonz and St. Toui ne. ewac g
.4 =ec group, Middle Mississippian foe. i . ! E
e - P [y, P Co= lraee i
GRADING (GRD-C 1G3){CUM. 7o PASSING) | TEST RESULT 5] G0 temei K
| n ot ace 3
w] FINE | 1
siEve | 3-6"1p-a"] 3-13%me-371 LT - Z
-1BULK SP. GR , SAT SURF DAV (CAD-C 107,106): 29 &% 3
6N, ! ABSORPTION, PER CINT (CRD-C 107,108). 3,2 !
5iN. CRGAMNIC IMPURITIES, FiG. KO (CRD-C .21¥ : —_— — : H
: : 3
&N, SOF T PART.(CLES, PZrn CENT (CRD-C 130)" . § S—y z
E
3N, PTR CINT LIGNTZR TRAN SP.GA____ (CAD-C .29t b—— 3
23N, H PER CENT FLAT AND LLONGATED (CRD-=C 119,:20): ° : i ' ! 3
2In, VITIGHTED AV. %% LOSS, 5 CYC MgS0, (1€ £-1°, ®2-3){CRD -C «:8) ! ) ! ! 4
13N, ABRASION LOSS (L. A 7,0, {CRO-C 1T} 1 pins plar s 92 0 ——j 4
: b
1N, UNIT WT., LBAU 7T {CRD-C 17 TA7.737A,3T82, 008800 i 3
S . - - s 3 tc. .. s o 3
2 !N ! Teypghness {C3D-C 1370 7L A S5 GF . }
iiN. COAL AND LILMITE, *o (SRD-C i22): . i . . : 3
T T T 1 £
3w, ! SPECIHT.C WTAT, BTU/LB/OLG. F. (CAD-C i24): I ) ! 1 i H
N ATACTIVITY WITH NoOM (CRD-C 128)i5c,nM/ ) i : ! 3
8O.8 i [Re sy H ! i i i
KO i6 } MOARTAR =~ MARING FROPTRTIZS (CAD=-C 16) i 3
NG 30 ] | TYsE CEMEINT, RATIO DAY <% DAYS, <’ k
3 T Iy ]
. NO SO i l LINZAR THIRMAL £XPaNSON Xi0 ¥DEG. T. (CED-C -25,126; x 3
NO 100} : ROCK TYPT i PARALLEL | ACAOSS - o~ i Avimecz ' 1 :
2
NO.2C0 1 ] i | ; i ; , :
T * v N . =
- 2007 ! i ? i i ! 3
P i T T i . 3
T Bl | ; ! | o :
(e) CRD-C 165 {b)CRD-C 104 MOATAR: | :
FINE AGGRZGATE ; COARSE AGGRTCATE : ¢
MCATAR - BAR EXPANSION AT 00F, Y7c (CRD-C 123 v " : + . .
3MO.[GMO.!QMO.:IZVO.!BMO.;6MO-0 MO 2 MO N
LOW ~ ALK, CEMENT: *To No O EOUIVALENT: X ! i ( | : :
HGn ~ALK, CEMENT: o Nc20 ECULIVALENT: | l : i ' i
SCUNDNESS IN CONCRETE (CRO-C 40, 116} D raT iaw-co . nd-ow :
Fing AGG. COARST AGG: DFTroe | i ; :
B H
FINE AGG. COAKSE AGG: . o300 | | N : :
PETROGRAPHIC DATA (CRD-C 127X . |
RImaaks: ¥ The numder o the leit is the neight °f the blow at falluve in ou, |
pexpendicular to the structural weakness ané the number to the right is the .
height of the blow parallel to the structurci Wiaxauss Oi the scmple. S -

WES FORM 726 JAN. 15851 ’
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Corps of Engineers, USAE Riprap Data Sheet Coucrete Division
P. 0. Drawer 2131
Jackson, Mississippi

pe o S oy s:tm&‘dﬁﬁaﬁﬂ&‘dﬂm

e
e A Lt AL B AT AR St N R

Projecct Date
Kaskaskia River, Illinois, Navigation Improvement May 1965
STL-19 G-2 (6-in. Core) West Lzke Quarry No. 5 3

\\

. .
Toughness (CRD-C 132):

Height of Blow at Failure, cm

Perpendicular to Flane Parallel to Plane of
Test No. of Structural Weakness Structural Weakness
Soft Soft

Dense Shaly Weathered Qolitic Dense Shaly Weathered Qolitic

1 7 8 5 7 4 7 3 8

2 8 12 5 6 4 8 4 7

. 3 7 11 5 9 3 9 5 6
Avg 7 10 5 7 4 8 4 7

Freezing and Thawing in Water and Alcohol (CRD-C 1644):

Final OD wt.
of Fragments

Larger Than
Original 25 7 of Wt Loss
Type of Specimen 0D wt. Original wt. Puring Cycles
Stone No. [ g % Test, % Completed
Dense 1 5133 5113 99.6 0.4 20
Limestone 2 5035 4745 3.2 5.8 20
3 4443 3806 85.7 1£.3 14
Avg 6.8
Shaly 1 5122 5081 99.2 0.8 20
Limestone 2 5422 4201 77.5 22.5 17
3 5124 4935 96.3 3.7 20
Avg 5.0
Soft 1 4576 4465 97.6 2.4 2
Weathered 2 6265 4238 99.¢ 0.¢ 23
Limestone 3 4504 4267 96,7 5.3 20
Avg 2.8
Oolitic 1 4430 4419 99.7 0.3 20
2 5325 5315 99.8 0.2 20
3 4563 4553 99.8 0.2 20
Avg 0.2 i
i
WES Form No. 1115
¢ Rev. March 1964 66
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Riprap Data Sheat

1. Saaples were taken from“the intervals and holes shown below

for riprap tests:

Oolitic Limestone Shalv Limestone
Uepth, ft Hole Depth, ft Hole
11.5 to 12.2 ¥WsG-1 42.3 to 43.3 WSG-1A
12.2 to 13.1 WsG-1 £5.7 to 6.3  WSG-1A
17.7 to 16.7 WSG-1 8.3 to 49.3  WSG-1A
20.6 to 21.3 HsG-1 75.6 to 76,2 WSG-1A
30.3 to 31.0 WSG-1 79.1 to £0.2 WSG~1A

Soft Weathered

Limestone . Dense Limestone
enth, ft Hole Death, ft irie
84.1 to 84.8 WSG-1A 6.5 to S5.0 WSG-13
89.2 to 89.7 WSG-1A 8.4 te 9.2 WSG-1A
83.7 to 90.4  UWSG-1A 23.0 to 24.2 WsG-1lA
90.4 to 91.1 WSG-1A 32,8 to 34.0 WSG-1

64.0 to 65.0 WSG-1A

2. After 20 cycles of freezing and thawing according to CRD-C 144

the following observarions w2re made:

a, Denmse limestone: Pieces 1 and Z pratically unaffected.

Pece 3 broke into three fragments along an oid crack.

b. Shaly limestone: No effect on Piece 1. Fieces 2 and 3

broke into twn and three fragments; rock still strong.

c. Soft wcathered limestone: 1Yo effect on Pieces 1 and 2.

Some surface spalling around old cracks in Piece ‘3. Roci still strong.

d. Oolitic limestone: The test had practically no effect on

the three pieces of rock.
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+f water and alcohol

Before tes
After te

ST

ict

5 stone tested for freesing and thawing in

cent solution
e SRR NS,

a
b

Eee b e Bee s
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§
g
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3
g
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3

West Lake Quarry No.

an 0.5 per

o b,

Fig. 2A
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a. Defore test

- WEST LAKE Quarey No. 5 Suary L.S. -
'w":é{“:’- Tyt

o S

b. After test

Fig. 2B. W:st Lake Quarry No. 5 stone tested for freezing and thawing in
an 0.5 parcen~ solution of water and alcohol.
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a. Before test

- WEST LAKE Quarrt No. 5 QOouiric L.S. E
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PR e

B T e e

AR 00 » By b

Te oy o e

P

aned
. ) 3

R "-'13"1:‘(‘; e gt - &
—ee® AFTER TEST
T TE e 1

b. After test

Fig. 2D. West Lake Quarry No. 5 stone tested for freezing and thawing in
an 0.5 percent solution of water and alcohol.
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STATE: Y] ]jinoig  |WNOEX WO: RIPRAP TCSTED 8Y: pgs mirme
Lat: 38 tonga 90 DATA SHEET [oate: May 1965
LAB. SYMBOL NO.:

STL=19_G=13(A) and G-3(R) TYPe oF wmartrul: Ledge rock
Location: Sec 16, R Y W, T 5 S, Randolph County, Illinois, 1/2-mi.c N of .
Prairie du Rocher, Illinois

PRODUCER: Stotz Quarry, Prairie du Rocher, Illinois

sampieo av: Sg Louis District

TESTLD FCA: Kaska \ -
et b . X 1 &_ﬂwmwmummh—__—__—
PAOCESSING BEFORE TESTING:

GEOLOGICAL FORMATION AND AGE!

2
2
4
%
3
| 2 n E
G-2A G-37% Z
GRADINCG (CRD~G 103)(CuUM. 7o PASSING): I_TE ST RESULTS j fkgnse s‘r;ly ense | FINE «g
3-8
- «] FINE | i toche AGG. 3
SIEVE 3-6 Ik-3. i_‘snn‘_i AGGE Llu S §
-JBULK SP. GR , SAT SURF DRY (CRD-C 107,108)° nyrnarne. 2
- : o1 : 2
6IN. ABSORPTION, PER CENT (CRD-C 107,108): 0.4 1 G 6:0." %
SIN. ORGANIC IMPURITIES, FIG. NO (CRD-C 121): 3
41N, SOF T PARTICLES, PER CENT (CRD-C 130): —_— ;
‘ 3IN. PER CENT LIGHTER THAN SP.GR____ (CRD-C 120): —— 5
5
24N, ] PER CENT fLAT AND ELONGATED (CRD-C 119,120): 3
S
21N, V/EIGHTED AV. % LOSS, S CYC. 14950, ({€) £ -, 24-{)(CRO -C 113) 2
}i
1§, ABRASION LOSS (L. A ), %%, (CRD-C 117): 22 8125 8|29 gl —— é
1IN, UNIT WT., LB/CU FT (CRD-C {()7): 165.53'155. 1620 Z
i Toughness (CRD-C 132); 1/7% 1/8#4 8 f75 H
jin. COAL AND LIGNITE, b (CRD-C 122): 1 .
Tin. SPECIFIC HEAT, BTU/LB/DEG. F. (CRD-C 124); 1 ,:g
NO.4 REACTIVITY WITH NgOH (CRD~C 128)|Sc,mMA; E
NO.8 Rc,rnMIL-'L g
[
NQ IS MORTAR-MAKING PROPERTIES (CRO - C (16) E
NC 30 “YPE CEMENT, RATIO. DAYS, <, DAYS,___ T E
NO 50 LINEAR THERMAL EXPANSION X10 YDEG. F. (CRD-C 125,126)
NO.100 N ROCK TYPE PARALLEL | Across oN AVERAGE
NO.200
- 200"
Falo) %
(e) CRD=C 105 (b7CR. -+ MORTAR: !
FINE AGGREGATE COARSE AGCREGATE
MORTAR - BAR EXPANSION * « 7> (CRD~C 123):
3 MO. | 6 MO, | 9 MO. |12 MG | 3 MO. [ 6 MO 10 wmo. |12 mo
LOW -ALR, CEMENT: ®lo Noa O EQUIVALENT:
HIGH ~ALK.CEMENT? %70 NajzO EQUIVALENT:
SOUNDHNESS IN CONCRETE (CRD=~C 40, 114): FaY |Www-cO g HO-CW
FINE AGG. COARSE AGG: DF€ 300
FINE AGG. COARSE AGG? OFE 300
PETROGRAPHIC DATA (CRO-C 127): :

ftmaRksNThe number to the left is the height of the blow at failure in cm,
perpendicular to the structural weskness and the number to the right is the
height of the blow parallel to the structural weaknress of the saxple,
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Corps of Engineers, USAE Riprap Data Sheet *| Concrete Division : :
P. 0. brawer 21131 ; é
Jackson, Mississippl B
3
Projecct Date 3
Kaskaskia River, Illinois, Navigation Improvement May 1965 %
STL-19 G-3(A) Upoer 13-ft and middle 10-ft ledges, Stntz Quarrv %
Toughness (CRD-C 132): g
Height of Blow at Failure, cm
Perpendicular to Plane Paralicl to Plane of ;
Test No. of Structural Weakness Structurai Weakness :
Dense Shaly Dense Snaly :
Limestone Limestone Limestone Limestone :
i 5 7 6 5
2 8 8 9 10 ;
3 6 7 6 7 :
Avg 7 7 7 8
é
Freezing and Thawing in Water and Alcohol (CRD-C 144): ;
Final OD wt. N
of Fragments :
targer Than
. Original 25 % of Wt Loss
Type of Specimen 0D wt. Original wt. During Cycles
Stone No. -4 e YA Test, % Coanleted
Dease 1 4006 3969 6.1 G.9 20
Lizestone 2 4520 4509 99.7 0.3 20
3 4584 4521 55.6 1.4 20
Avg 0.9
Shaly 1 L274 3658 S$5.6 154 20
Limestone 2 4232 4178 98.1 1.3 20
3 4425 4400 99,4 0.6 20
Avg 7.8
- i
WES Form No. 111S 7.}
Rev., March 1964 *
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Corps of Engineers, USAE Riprap Data Sheet Concrete Division
P. 0. Drawer 2131

Jackson, Mississippi
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Project Date ;
Kaskaskia River, Illinois, Navigation Improvement May 1965 :
STL-19 G-3(@) Lower l4-ft Ledge, Stotz Quarry ;

Toughness (CRD-C 132):

& ot mdia B

Height of Blow at Failure, cm
Perpendicular to Plane Paraliel to Plane of
Test No. - of Structural Weakness Structural Wegkncss
1 6 8
2 9 7
3 9 6
Avg 8 7

Freezing and Thawing in Water and Alcohol (CRD-C 144):

Final OD wt.
of Fragments

Rev, March 1964

Larger Thar
Original 25 % of Wt Loss
Type of Specimen oD wt. Original wt. During Cycles
Stone No. g A % Test, % Completed
Dense 1 4301 422° 9%8.6 0.4 20
Limestone 2 5248 5228 99.6 0.4 20
3 4487 4463 99,5 0.5 20
Avg 0.4
WES Form No. 1115
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1. After 20 cycles of freezing and thawing according to CRD-C 144

o aa—
RSP ITTN

the following observations were made:

' -
é | a. STL-19 G-3(A). i :
E (1) Dense linestone: Very light surface spa’ling and
e and fragmentation alonj stylolites of all 3 pieces. Picce 3 developed

open crack and was becoming fragile.

(2) Shaly limestone: This rock was much like the dense

ot

(b

rock once it was sawed. Light surface spalling and frajmentation along

: | racks and stylolites during test. 2iece 1 lost two large fragments
) along old cracks. Pieces 2 and 3 were becoming fragile.

o S——— - & mwa oo 5 oo b

b. STL-19'G-3(B).

(1) Dense limestone: Light surface spalling and fragmenta-
tion along stylolites. Piece 3 developed a crack.

c. Both ledees. Visible effects of test more pronounced ia

rock from upper ledge (3A). Some tendency for rock to develop cracks

perpendicular to bedding direction, thus becoming fragile.

——— -t Smanio o

b

4
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a. Before test :

U Ml E2 R AN R
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AT
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BROAINTT A S
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bolbi s

LA

- b. After test

) Fig. 3A. Stotz Quarry stone from ledges 1 and 2 tested for freezing and
thawing ir an 0.5 percent solution of water and alcohol.
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g.
a. Before test
bh. After test
Fig. 3B. Stotz Quarry st-me from ledges 1 and 2 tested for freezing and
thawing in anx 0.5 percent solution of water and alcohol.
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.

Before test
After test
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ry stone from ledge 3 tested for freezing and thawing

5 percent solut
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Fig. 3C.
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TR
STATC: Migsouri WNDEX No RIPRA? TESTED BUIIISAIS.S g
LAT:  af NG gQ) DATA SHEET {oare OIS H 3
- = i Z
LAS. SYMDOL NO: ¢77-10 -4(AY, 6(B), G{C), &L(D)TYPE OF MATCRIAL: {-fdrca yocok i E]
LOCATION: Soe 12, R S E, T 38 N, Ste, Genevigwe County, Miszorri 4 z
Hilf o} : s . . ‘ 3

PRODUCER: Charliie Bussen Quarry, Ste, Gemevieve, Missouri .
sampLEo Bv: g, Louils District E
TEITCD FOAr  Kaskaskia River, Illinois, Navigation Improvement p
PROCESSING BEFORE TESTING E
CEOLOCICAL FORMATION AND AGE: Galem Limestone, Mcramec group, Middie Misaissinnian H
Ace G- 3AG - 35.6-3C G=-30i5-312 g
GRADING {CRD-G 103)(CUM. To PASSING): adon oo LaGue 3 G g
¢ MCum. 7o ) | TEST RESULTS | edgalecer (ALNL D Lecgel
oo anl 3 selees 3] FINE] 1 ]2 Yueiiiiety S 3
SIEVE | 3-8 "[15-3"] 3-1§"wa-2"1 - e + E
- |BULK SP. GR , SAT SURF DRY (CAD-C 107,108): 2.61 2.6“9 12 £312.6 i
- - - , b
61N, ABSORPTION, PER CENT (CRD-C 107,108): 1,6 0.7 11,50.1.i0,7 :
SIN. ORGANIC IMPURITIES, FIG. NO (CRD-C 12f) §
3
4IN. SOFT PARTICLES, PER CENT (CRD-C 130): — z
3IN. PER CENT LIGHTER THAN SP.GR, (CRD-C 120): — 3
23N, PER CENT FLAT AND ELONGATED (CRD-C 119,120): 3
]
2iN, WEIGHTED AV. % LOSS, 5 CYC. MgS0, ({€) £ -1°, #4-£) (CRD-C 115) i %
thin, ABRASION LOSS (L. A, "%, (CRD~C 117): 26.694 7128 d9p tha o i
LN, UNIT WT., LBACU FT (CRO-C](7): 152. 6154, 515, G367 4 4%
] Do 'm fe . 3
3N Toughness (CRD-C 132): 71959/~ 7] 46 [£347 /25 ?
{iN. COAL AND LIGNITE, "% (CAD-C 122); 3
din. SPECIFIC HEAT, BTU/LB/DEG. F. (CRD-C 124): 3
3
NO 4 REACTIVITY WITH NoOM (CRD~C 128)1Sc,mmAL] H
No.8 Re,mM/L] i
NQig MORTAR - MAKING PROPERTIES (CRD~C 116) i
3
NO 30 TYPE CEMENT, RATIO, DAYS, <, DAYS, o El
NO.50 LINEAR THERMAL EXPANSION XI10 ¥DEG. F. (CRD-C 125,126} i
NO. 100 ROCK TYPE PARALLEL | ACROSS oN AVERAGE | E
£0.200 | E
- 200" -
F,M.(b) J -'==
(e) CRD-C 105 (LICRD-C 104 MORTAR:
FINE AGGREGATE COARSE AGGREGATT H
MORTAR-BAR EXPANSION AT 100F, 7o (CRD-C §23): 3
3 Mo, [ 6 MO | 9 MO |32 m0. |3 Mol s Mo 1o MmO i2 MmO 3
LOW~ALK. CEMENT: “To Noa0O EQUIVALENT:
HISH~ALK. CEMENT: %o Noz0 EQUIVALENT: i
SOUNDNESS IN CONCRETE (CRD~C 40, H14): FLT {HW-CD ! HO-cw i
FINE AGG. COARSE AGG! DFE 300
FINE AGG. COARSE AGG! . OF € 300
PETROGRAPHIC DATA (CRD-C 127): 3
bl p
; 3
1 4
' :
{ H
R : ¥ . ‘ . s . N - s : . 1 “
LHARRS The number to the left is the heigat of the blow at {ailure in em, | - :
perpendicular to the structural weakness and_the number to the right is tae :

height of the blow parallel to the structural weakness of the samples.

WES FORM 726 JAN. 195i
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Corps of Engincers, USAE

Riprap Data Sheet

Concrete Division
P. 0. Drawer 2131
Jackson, Migsissippi

Project

Kaskaski{a River, Illinois, Navigation Improvement

Date
May 1965

STL.-19 _G-4(A)

Lednre No.

1, Bussen Quarsy

Toughness (CRD-C 132):

Height of Blow at Fajilure, cm

Perpendicular to Plane

Parallel to Plane of

Test No. of Structural Weakness Structural Weaskness
1 6 8
2 8 10
3 8 9
Avg 7 9

. . RIS
EPIFI SIS »s;m«m’[»«mﬂwﬂﬁw

Freezing and Thawing in Water and Alcohol (CRD-C 144):
Final OD wt.
of Fragments
Larger Than
Original 25 % of Wt Loss
Type of Specimen oD wt, Original wt. During "Cycles
Stone No. g o4 % Test, % Completed
Dense 1 3272 3261 99.7 0.3 20
Limestone 2 4038 4052 99.1 0.5 20
3 5313 5308 89.9 0.1 20
Avg 0.4
WES Form No. 1115 80
Rev., March 1964
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neers, Riprap Data Sheec e
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.
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Kuskaskia River, Illinois, Navigatioa Improvement M

b o it SN KA S B LR

STL~-19 G-4(3) Ledge No. 2, Bussuen Quarr

}
}
| Tourhaess (CRD-C 132):

RIS V3 IORWnE T YrvY

Heisht of Blow at F-ilure, cm
Perpendicular to Ylane 2ar
Test No. of Structural Weakness St

v,

Gaade Lu Jduanee o

ructurii Weakness

-

W N
WO G

OO WO

Avg

. e e . resmem s *
ae a—at m—n ime M —— S e e ———

Freezing and Thawing ic Water and Alcohoi (0:0-C 144):

PSS V.

*ey

-~
WT Lnss

(o]

o

r-
oNt'o

Type of Specimen (0}4]

Stone No. ® o P Tesd, % Cee

i~inal wi. Uuiing Cve

.
I
N

I
C

it

Dense 1 4L87 4453 39
Limestone 2 4687 4677

99
3 4482 4475 99
Avg

te D
[ Jkar]

DO
N 1O N W

*

(RNCRXE FACIEY
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Zasciscia River, Illinois, Navigation Improvemenc Mav 1965
STL-19 G-4 (€Y _Lodgs Wn, 3. Busce:r Quarry ;

Zourhness (CRD-C 132): i

]
doefoht af Blow ot FaolTure, ez :
Perpencicular to Ziaue 2oiailie. U odLan e .

Test No. of Sirmuctural Weaxkaass SinmcinLr.l Wen.nens :

. e A E e = S v —————— & g e . mme

Shalv Limestone Dense Limestone Shaly Linazstone Densée Limestond .

1 7 5 7 8 .

2 7 10 8 7 !
3 7 10 6 8

Ave 7 9 7 8 i

|

!

i

reezing and_Thawing in Water and Alcahol (Ji9-0 34 )

»,
s
»e
o3
b
-

*
',
<

re

A AN A TR S i AN Yl S (MRt

o
Larje 1 :
Original 25 % Wo Loss . ;
Type of Specimen 0U wt. Orini Duviag Cyeles ’ ;
Ston No. g a Tent, % LComoctes 5
" - -~ - - ~
i Shaly 1 48497 4785 97.7 2.5 26
Lizestone y 485 4310 ¢9. 0.9 20
3 4319 4269 G3. .2 20
Avy 1.5

PRI XYW S WAL AT

Dense i L7606 L3229 6.2 0.8 20 '
Lizestone 2 1462 LL84 39.8 .2 20 ;
3 4022 3971 65.7 1.3 20 :
J\Vg g.5 :

E
)

WES Towis Ne. 1115 82
Rev. Yarch 1964

b s midas PR v o o

h_ﬁ
. L _ oy
N .. o e e s
- P g e N A S N A ST

- ) 5 - ey T e o
IR THEE T Sprpaprew . 10 N




|
|

Lorps ol Engincers, USAR|
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Riprap Data Sheet

~ .. e
Cuncrete Division
h.. \‘. (‘l .-"l. ‘l"';
Jocwnan, oo o o,

b= ————. e o

o e
LAY BORY A

Xasgxaskia River,

Illinois,

Navipation Imorovoement

abo U
Mav 4509

STL.-19 G-4¢D), Ledge No. 4, Bussen

Quarry

)
ETOuchacss {CRD-C 1132):

Height of Blow at Failure, o=

Tast No.

Perpendicular to Plane
of Structural

Weakness

Paic. oty o Plane ol

Structural Weaknaess

w N -

Avg

~ o OO0

7
10
8
8

!

T R e b

PR

Specimen

Type of
; St No.

one

Frecezinz and Thawinz in Water and Alconol (OxD-€ 144):

-
-

FTinal 0D wt.
of Fragrents
Larpger Tnan

Original
0D wt.

25 % ol

Orisinc. wt.

¢ v -
A Voasn

)4 A

Hing Cucles
% PO Losnivtea

- am—

Dense 1 4932 4925  $9.9 0.1 20
Limestone 2 4722 6719 99.9 .1 20 :
3 4319 4300  99.6 0.4 20 ;
Avg 0.2 |
|
i
H
i
;
!
WES Foma No. 1115 83
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Riprap Data Sheet

o LX) s 1D

2

After 20 cycles of freczing and thawing

werce made of szmples STL-19 G-4(a) throuph G-2{D). There was iitcle

)
[
[
2
e
<.
e
tn
J
. ’
£
-t
[+
4}
L]

fZect on any of the rock tested excent the chaly »ieces ol

™wo of the shaly pieces showad spalling and crachinz along

nianes.

rock from the Stotz Tu

£
Lo}
s
-3

(8TL-19 G-3(4), G-2(®)), in adncarance, ovut

ible on the Jussun rock sLlabs.
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CuarLE Bussen Quarry
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Before Test
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CHARLIE BusseNn Quanny.
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£

After test

b.
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ion of water

Bussen Quarry stone from ledge No. 2 tested for freezing and

thawing in an 0.5 percent solut

Fig. 4B.
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5y stone from ledge 3 tested for freezing and thawing
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3 b. After test ;
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: Fig. 4E. Bussen Quarry stone from ledge 4 testud for freezing and thawing

; in an 0.5 percent solution of watetr and alcohol. i
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5TATT. ::-‘: S:;:‘ﬁ:l’i INDOX O RIPI{.‘\P . TLSTTO “v_‘-’-:..-—“'-_-
LAT. 38 LONG.:  §() DATA SHEET joave Maw “04G
~AB. SYMBOL NO.©  Vigple~35 (:_1(2) TYPC OF MATCRtAL. ~ AT S
LOCAT.Gh: 3 24, R 7 %, T 39 N, Ste. Genevieve County, “isgooxi, 147 < -
S+ of Dyickeys, Mizsoupi, _J E
PRODUCLR: Monefoe Crushed Stone Go., Inc., P. 0, Loy 337, e Seeitle T o J %
& SAMPLED BY: Gv, Touig District ‘ £
< TCSTEO FOR! wnakaghets Biver, Tllinais Novigation Tmprowsmant ' %
PROCESSNG BIFCIL 1ESTING. i k|
1 CEOLOGICAL FORMATION AND AGE: Kiasmswick limestone, Middle Ordovician Aece E
: . : i
g: GRADING (CRD= G 103)(CUM. "o PASSING) lTEST RESULTS i 3-6.5'5_3.i 2, RN g
: sieve | 3-6"15-3"] 3147 {ma- 3¢ T:é . : ! ; © :;—A..\!Acc i %
: - |BULK 5P. GA | SAT SURF DAY (CRD-C 107,108): ' i io - Z
1 6IN. 4350RPTION, PER CENT (CRD-C 107, 108): i ! oo i }:
> SIN. CHGANIC IMPURITIES, FIG. NO (CRD-C 121) | ! i : ' K 3
3 <IN SOFT PARTICLES, PER CENT (CRD-C 130): i . i — 3
% 3in. PER CENT LIGHTER THAN 5P.GA (CRD-C 129): | i ] j— %
E 25N, ! PER CENT FLAT AND ELCNCATED (CRD-C 119,120): | l i ! : I ;ﬁ
E 21N, WEIGHTED AV. % LOSS, 5 CYC. MgS0, () $-1°, *4- §){CRD-C 115) i . , i
E B 15N, ABRASION LOSS (L A),%, (CRD-C 17): i : inz g—| ;
- VN, UNIT WT., LB/CU FT (CRD-C 107 % ] ! 43,7 ; :E
v | | Toughress (CRD-C 132): P e b
3 : 1IN, i | COAL AND LITNTE, % (CRD-C 122): i ' i 3
s . 3N, i SPECIFIC HEAT, BTU/LB/DEG. F. (CRD-C 124): i i : ; %
3 NG 4 B RAEACTIVITY WITH NoOHK (CRD-C :26)'!5«:,.-»\4/;_*; i ] ; K ;;
3 X0 l | T A
3 NOLIE | : MORTAR~MAKING PROPERTIES (CRD- C 116) i 2
' NO 3C TYPE CEMENT, RATIO Davs, 7, DAYS | i
E ~O 50 LINEAR THERMAL EXPANSION XI10 ¥DEG. F. (CRD-C 125,126): ’5:
N0 100 | ] ROCK TYPE PARALLEL | ACROSS N | AVZRAGE i ;
NO.200 | : : E
E - 200 i %
: F.ule] l i I i
3 (s) CRD-C 1G5 (bICAD-C 104 MORTAR: i 3
FINE AGGREGATE i COARSL AGGRIGATE ’ i
MORTAR - BAR EXPANSION AT I00F, 70 (CRD-C 123): T 7 : : ] 3
3 M0. {6 MO. [ 9 MO 12 013 M0o.!6 Mo jo MO T2 WO
LOW=ALR, CEMENT: %o No,O EQUIVALENT: | : : i
HIGH ~ALK CEMENT: %o NapO EQUIVALENT: 1 : ;
SOUNDNESS IN CONCRETE {SRD-C 40, 114): LT [RW-CD  mS-ia
FINE AGOG. COARZE AGG: OFE€300 ' : \’
FINE AGG. COARSE AGG: . OF€ 300 | i %
PETROGRAPHIC DATA (CRD-C 127): H
i
3
AtmaRas: % The aumber to the left is .2 height of ke biaw at Tailuve in ca,
perpandicular to the structural weakness and the number Lo * 2 ri;ni is the :
neight of the blow narallel to the structural weakness of tue sample. )
WES FORM 726 JAN. 1951 g 0
i
L . e o 2 e e T [ S P By P s Cami Emir el 3




- e - - ———m

t~ = TR T, T2 e MR D0 Sy T, Smhmadtin R 2N LA A TE A T e MR O s 3 i
ks 2 L DR e AR J GEENEPIET

oy 2007 PO LTy 5 Fa =i T =

Pep— et - = ~ o me n et e R —
AP T BO IR LT T i g S, AN A SR L = e et e~ —
=

- P e aat wtm em e v o -

2t

Corps of Engincers, USAE Riprap Data Sheect

Concrete Division
}24

?. 0. Drawer 2131
Jacason, Missi:sippi

Projuect
Kaskagkia River, Illinois, Navigation Improvement

aLv

May 1955

[\

Vicks=35 €-1(2) , Ledan ™ack, Mencfo~ Ovarry

Toughness (CRD-C 132):

Height of Blow at Failure, cm

Perpendicular to Plane

Parallel to Plgne of

Test No. of Structurazl Weakness Structural Weaknese
1 4 4
2 5 4
3 5 S
Avg 5 A

Freezing and Thawing in Water and Alcohol (CRD-C 144):

Fiaal OD wt.

of Fragments

Larger Than
Original 25 % oif

Wt Loss

Type of Specimen 0D wt. Original wt. Buring Cycles
Stone Nc. [ o A Test, % Completed
Dense 1 £03% 4077 99.3 3.2 20
Limestone 2 4238 £232 $9.8 Q2 20
3 4501 44692 99.5 0.2 20
Avg J.2
WES Form No. 1115 91
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.
. STATE: Vi cannyd  INOTA NO* AGGREGATE 765110 i 1eme -ope .
. : e e Ll :
AT 27 Tlone 29 DATA SHEET [ome 3" 7o7
LAD SYMBOL NO:  OT1,-109 G-1 TYPE OF MATLitAL. Do gt T3 uoe- H
LOCKTION: gao 11, R 12 B, T 33 L. mase Tt g ]
MEssouri  (Henefee Quarry) !
PRODUCER”  Goyth s v . N e e ot . o -
550 S 1
{
:
:
SAMPLED BY. or, Tonis Distriat i
TESTED FOR: wagknsglia River, T1linnis, Navigarion Impravemont }
: : 4 . . . . !
PROCESSING BEFORE \ESTING: Cyyishing anc separation into sizes. :
j
H i
GEOLOGICAL FORMATION AND AGE: Plast+in s s on
CRADING (CRD~-C 103)(CUM. 7o PASSING) | I TEST RESULTS l .j .! ' i
3-67j1}-37 2-137ima- 30 o
FINE | ! (4 (4 H
SIEVE | 3-6"1i§-3"| 3-1{"(wa-3" Acé e E
- |BULK SP. GR , SAT SURF DRY (CRD-C 107,108): 12, 7087 717, 7M1
GIN, ABSORPTION, PER CENT (CRD-C 107, 108): 43 40 3 5 9 i
SIN. CAGANIC IMPURITIES, FIG. NO (CPD-C i21) ! : i ; !
4IN. 100 SOFT 9ARTICL£$, PER CENT (CRJ-C 130): ;(\‘. 0 } G '—-) G ! — :
31N, 95 PER CENT LIGHTER THAN SP.GR (CRD-C 129): i : ¢ —
2%iN, - PER CENT FLAT AND ELONGATED (CRD-C 119,120): 3, ) ‘r.').l ©o9 g )
2IN. 38! 100 WEIGHTED AV. % LOSS, S CYC. MgS0, ({€) L+, ®a-33(CAD~C I1S) ; 3.6 !
v ' aD- : ! on E H '
3 51 o5 AZRASIC . LOSS (L 4),%%, (CAD-C NI7) 20,5302, T
PN, 21 321100 UNIT WT,, LB/CU FT (CRD-C 106): r
i, 51 G5 CLAY LUMPS, Io ‘CRD-C 118) . i
1IN, - - COAL AND LIGNITE, “lo (CRD-C 122); . i . i
3N, 21 38 SPECIFIC HEAT, BTU/LB/DEG. F. (CRD-C !24): ] ! ) : :
NO & 2 REACTIVITY WITH NoOH (CRD-C 128)H5e,mu/L] : : ) !
NO.6& [Re,mmre i ! L !
NO 16 MORTAR - MAKING PROPERTIES (CRD-C 116) .
~O.30 TY"E_.____ CEMENT, RATIO, DAYS, <, DAYS, LA
NO. S0 LINEAR THERMAL EXPANSION X:0 7OLG. f. (CRD-C 125,126) ;
NO 100 ROCK TYPE PARALLEL | ACROSS | Y perryvees
NO.ZOOI ! i :
1 K * H
- 200 : ! j E
F moF : 1 ! 1) F
-M.T l A i - 3
(¢) CRD-C 105 (B)CRO-C 104 | MORTAR: ; ¢
FINE AGGRIGATE COARST AGGARTGA™T i
MORTAR~BAR EXPANSION AT (00F, 70 (CRD-C .23: : T ; ; -3
A M0 16 MO | oMo [12 M0 3 Mo le w0 'e Vo Te e
LOW-ALK CEMENT? *To NoaO EOUIVAL Mi: N i ; ! ;
HIGH ~ALK.CEMENT: o Nap0 EQUIVALEAT: | , ' 2
SOUNDNESS IN CONCRETE (CRD~C 40, 114): [P ‘aw-ed  AS-Cw i
- N - - &4 1 i ' .
Fing_AcS. S22 995 3{%) COARSE AGG: STT,~19 G-1 o€ ! 91 | ¥
FINE AGG. COARSE AGG: . OFE300 | i N 3
v &£
PETROGRAPHIC DATA (CRD-C I27): %
A
P
Z
i
3
%
&
-~
3
S
<
i
o
ACMAAKS: i
3
3
%
=
2
WES FORM 726 JAN. 1951 g
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: i

(]
- 3 1
Lowey Miss, Valley  oivision (CRO-C 115) !
[}
il STL-T9 ey 3

qob No. 6624 i Xaskaskia River Nav. Imp. 1 O L2 limectone
SER1AL NO. Psiunce

B

STL=19 G-1 | Southern River Rock Co., G: .ar

TNALRTE ACOTECRTS

c TR Wi 4 araedikd

GRADING | ATIONT CF TEST | wi.GHT CF TESYSSrT A RS n e Ll
‘ StEve ToR FRALTIONS SEFORE FRACTIONS AFTER ASER SEost 1 TRl
siz28 Ct‘\}.’a.lenxcs TEST (Grams) TEST (Groma) Vion il {555 (o) - ;c-,g.!:‘:'

‘ erCent) 61 - Rte2 | w1 RN2IEN gt “oc 2t a8
AL e[ 750 ~250.1.703.5 693.6_fiL3 50,005,910 7,512,865 3.
R ! 50 1360 . 1800 7380 1419 Tt OIS SIS VO ST P o5 S
To7sLs | 2250 1 2255 12093 12106 3 : i

1/ 7 ' 5o

-
i

e
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R TR R T b e

red
y

(W, D 35
TR

0

NI RRI N
S N SR |
)
e
i

bermd a e
i

-
in [V

|

CONSTITUINT
(Size 3 to i in.)

e Sy B DS Y L Wi

2

Limeston

Filo STSRECATE
GRADING WEIGhY OF TEST WEIGHT %rF TEST ' A 3 : )
E1GhT TE £ % PASSING FINER

SIEVE CAigLR} FR:E;’;G\::S_ BEFCRE FRACTIONS AFTER S.zhi :FTER TEsT :

- 3 Groms) TEST fCrams

S1ZE NPT f S Grams)
e ALs 1 R 2 RN 1| s 2

2/8-In.-N0.4 2 ! ! !

e
AviwAc = 3D

8 IO P Y -‘L-"T L
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R R T ST Y T T e R i
|
T - . ;
‘ STATL: Migsoo i sRLEX NOC AGGREGATE |7037¢0 ov:  sone o0 o N
EE jroncs G0 DATA SHEET loarc S 1676 :
LAB, SYMo0L NO: BTL-3G G-2 TYPE & WATERIAL. S~ = T des v o H
. .

tocarion: Sac 17, R G 7, T 38 N, Ste, Cenecvieve County, “Miguoews ¢~ 1"

Rock, Misscuri. ‘
PAtDLCER. West w-ke Quarry and Matevials Co,, Box 253, Toossfo Lo od, Drddsesan,
Mignouri

SawaLid o¥i  Se, Louis District
TESTED FCR: YKaskaskia

PROCTSSING BEFORE TISTING:

River Noviecation Improvement
Crushing and sepzratipg into sizes,

TR G TEATR

Ther

GLOLOGICAL FOAMATION AND AGE"  Ste. Geaevieve limestone and St. L-auis li—-araas

yhtcas

i .
rierzmec oyoup, riddie Mississippian Aze
CRATING (CRD.;C 103)(CUM. To PASIING): ! TEST RESULTS l I ;
FIN 1w |} : -
SIEVE | 3¢ Thigat| 3-1gfman i ‘c‘f- BULK $P. GR , SAT SUAT DRY (CRS-C 107,108): 2. 6312,'5,505 a7 1
61N, ABSORPTION, PER CENT (CRD-C 107,108) 5.6 0.8y
SN, CAGANIC IMPURITIES, FIG. NO (CRD=-C 121) : : .
<IN, iG0: SOFT PARTICLES, PER CENT (CRD-C 130): 2.9 ;3.6 2.4 .:—_—:}
3IN. Y3 PER CENT LIGHTER THAN SP.CR (cAD-C 1263: o ; ; :::‘:
23N, _ PER CENT FLAT AND ELONGATZO (CRD-C 119,120): £S5 294 T3 ,
2N | 331160 WETICHTED AV. % LOSS, 5 CYC. 950, (1) £ -1%, ®a-1){CaD-C 1:5) - ‘_._.—_—.'
thoe, si 65 ABRASION LOSS (L. A), %%, (CRD-C H7)- ’ LS. 3%, 9, -__——__5
P, 21 321160 UNTT WT., LB/CU FT (CRD-C 108X | i i ] i
215, 5| gg CLAY LUMPS, %o (CRD~C 11B) i : i ! '
Lin, -1 - COAL AND LIGNITZ, *ho (CRD-C 122): ! | i !
Tin. NER SPECIFIC MIAT, BTW/LB/DEG. F. (CAD-C 122): | { i : ;
nos | AEACTIVITY WITH NoOH (CRD-C 128){Se,mun, i o ’
mend [ T
NOLIE MOATAR - MAKING PROPEATIES (CRD~C 118) '
NO 30 ] TYPE______ CEMENT, RATIO, DAYS _ T, DAY, = i
NO. 5O i i LINEAR THERMAL EXPANSION XI10O ¥DEG. 7. {CRO-C 125,126
T ~o 100 ! ROCK TYPE PARALLEL | AcCROSS | o 1 awfEsST ¢
NG.205 ! ; i
- 200" | h i : i
) i C |
te3 CRO-C 105  (BICRD-C 104 MORTAR:
FINE AGCREGATE STAILI: ATTALOATE .
MOATAR -BAR EXPANSION AT 100F, 7o (CRD-C i23): T ———
3 mo [ emo [omo J1zmo]3mols o jo wo rux il
LOW-ALK, CEMENT: o No,0 EQUIVALENT: i I ‘ !
HGH=ALK, CIMEINT: o N30 EQUIVALENT: ! : : ;
SOUNDNISS IN_CONCRETE (CRD-C 40, H1a): FLT lhw-CDns-Cw !
fINE AGG. §i_ 20 e}/ COARSE AGG: STL~19 G-2 DFE 300 1o | i :
1 FINE AGG. COARSE AGG: . €300 | | i !

PETROGRAPHIC DATA (CRD-C 127X

O
[y .

PR T

o A
S

i

b

REMARKS:
* Poor particle shape resulted from testing crushed cores.

S
I
TR

WES FORM 726 JAN. 1951 96 i 3
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i.‘-‘..._.«. Coie?S OF LGinsJLRS - REPORT OF T"‘-‘m(‘s' P IV ORS

: U. S. ARY P. O. Drawar 2131

! SOUNDNE T .

] - s .= ou S TEST Jacksoa, Hississippi 39205
i Lowoy tiss, Vatiev  DIVISION ‘ (CRO-C 115)

(=930 3TL-1v PROLICT LATERIA

P 35 No. 55326 Kaskaskia River Nav. Tmp. Cri:sked limestone

YSENTAL XS, SRnCE

Y STL-19 G-2 vest Lake Cuarry and Materials Co., Bridgeton, Missouri

COARSE AGOMEGATE
T : . A
| grazeg | WEITHT OF TIST | wiigaT o Tesy{*EiS; L5 PASSING T IER wr.uTin AvG
steve b fon ) FRALTIONS DEFORE GFRACT.ONS AFTER: , Yo b eyt CLRRECTED
Zi2E  joarcation]  TEST (Grems) TEST {Grome) [ ov.oy i £CTUAL ~ Lose | PER CENT icss
j (ParCent) oy T an2 | sni]| mer2lon s fomi i, Tzl B v e
H 2 - ~ - Y - - .
INS.2TOF 1N 50 ! 7SO0 175G ] 632.0 €39.Z 118.¢ 1.0.3 15,71 :"'.13.,; 7.55: 7,50
ivor ] _+5 11500 11500 (1318.31333.7% 131.9 1s6.3 12,1 1.1 6.05 5.55 )
Tovess | 2250 12250  11950.31972.9 299.9 277.3 - | - 13.98:12.65
LUV REIGHTED AVG RS 1 4 2 “2_5.._ 51 J
AVG TOT#. LS1GATED 2VG NS 1 2 2 13,4 mzo cop~

CONSTITUINT
{Size % 10 1 in.)

PARTICLES
BEFCRE TEST

hO. OF

NC. P2RTITLES AFTER TEST

$2L1Y doeanais fovas-zl | orusess

SAD TOT&L

RN
Vo2 s H

PRUN T A JRUN
2 F vt 2

iz s 21

Wt ARG ALNTRLY | RU

Limcstone

41 40 1141

L

100 13

L G, a6

—i—

i
LU SO

: FIAZ AGGREGATE \
! P T
! SRIS.NG|  WElThi OF TEST WEIGHT OF TEST SeassinG Fiver Lo e
| ogime FIR 1 FRASTIONS BLFORE FRACTIONS AFTER STEVE AFTE& ~etT ! cf:'xéfm <. .;‘;
AR S TEST (Groms) TI3T (Grens) ACTLAL % s3] TVREE bvs
= PLAT N 4
: X3 a0 PN 2 Nt N 2 RN ¥ oa % 2 ° ad o
1 A
2 ; , —“ ! : i
3 H 1 : ! _
23 i : : : . :
M *
2 . : :
M . - __ - - - . — c. _ __O_.\; __»___9.0 ]

9.C

SUM WZIGHTED AVE RS

*)

AVG TOTAL WEiGHTED AVG RS

i
3

&
-
a2

4
PR TINT |

REMARKS

RIS TR e L R DAL RSN
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:

b
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e

I
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4
2
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i
H
. :
AGGREGATE [Fr2fiv Lo i w7™i°% oy
DATA SHEET lpatz ., ;02 .
TYVE OF MATLRAL  [oof -~ s !
.
3 o S haed .. - - - . - s
1~0CaT0%: Qo 38 n G W T 3 S, Bondolnh Coupty  Jliiesig 3/2 3o
- - - . - o LAl
S ool Iliinois
g ‘?5053/-'5:‘: Ciopx Dunrry, 2rzirie di Roche 3 3 :
.
E zawm 23 ar: 3&. Louis Districe
S L St —,
5 TLIILS FOA:  arclaneia Yivwsr T1leaanfs. Nawvj garion Jenrwweaonat
E’ PROCLSYING BIFLAT TESTING Crushing ond separatjon into sizes
£ d
2 GIC\COICAL FORMATION AND ACE: Snlem limestone, Mererec group, Middis Niszaiscinmpinn
3 Loz
E CAADINC (CAD= G 1623{CUM o PASSING): D-,—_ST RESULTS} U I Fig i
e iig- -4y  vs-3
i A P T I T T * “i 0 5, 4 AGC
SIEvE - -6 llg 3ig-ly a3 AGG. , ‘e g2
i i i - {BULK SP.GR , SAT SURF DAY (CAD-C 107,102 Z.6532.6562 ¢4
six. | i 22ZCHPTON, FER CENT (CRD-C 107, 108) ] 0.4 i0.5158.7: H
PR H CRCANIC IMPURITIES, F1G. NO (CAD-C 123) i ) i i : !
<N, 1i:G SOF T PARTICL £5, PEH CENT {CRD~C $30): nginsin o —I
EYTS 95 : PER CENT LIGHTER THAN 32.GR (CAD-C 129;- ; ! i f—]
3N, io. H SER CENT FLAT AND ELONGATED (CRD-C 119,120). N.L 1T 6 Ty At :
N, ! 33100 2EICHTED AV. "L LOSS, 8 CYC. M550, (i § -7, *a-1){CRD-C us) | 12 R ;
. (5N, I zi 65! ABRASIN LOSS (3. AJ,%%s, (CRD-C 1T): i 935 3528 12 u——rI
1N, P2 L loino UNIT #7T., LB/CU FT (CaD-C 1063 : : : : i
. fin, i Y51 g5 CLAY LuMPS, v (CAD-C 110) i : . ; i
H - . . !
it : 1 o COAL AND LFFALTE, % (CRD-4 122): i ] ! S
o, i I 21 3% SPECIFL MLAT, BTWLB/OLC. £, (CRO-C 123} ! ! ] i i ;
t KOS i l P9 REACTIVITY WiTH NoOH (CRD-C 128){Sc,muse, i ] : . .
] : H 1 i ! . i
=N i {famwd i i i H ;
%216 : i MORTAR -MARING PRCPERVIES (CRD-C 118) H
~0 38 | ; ! TYPE CEMENT, RATIO Dwvs, N DAYS,. <’
A0 SS | LINEAR THERMAL EXPANS.ON RiG 7145 i. {CRAD-C 125,02¢) i
T ~o.acs! ROCK TYPE PARALLEL  ACROSS | o AVIRASD ¢}
2C.288 s H i : :
- 238" i — i
7ai% P H i .
fta1 CR5-C 158 (a3 CRD-C 104 MORTAR: !
FIKE AGCALGATE CoARLT ACIATS~"L )
MCATAR » BAR TXPANSICN AT i00F, %o (CRD-C 123):

N R TR

wd 16 Mo, % M3 I s

b

1 Low-aLa. CIMENTS o NayO EOQUIVALENT: ! ! ; :
| niSA-ALACEMEINT: %o NoyO EQUIVALENT: i i E : :
!SCUNDNEES 1N CONCAELE {(CAD-C 40, UI4): FaT WweCD . nd-Cn
[ ez ace.So="3 S=3%y COARSE AGG: §TL-1G (-3 DFEzmo | 1 : i
TINE ACG YA ST 2T COARSE AGC: .. WEys | ! '
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B SAuPLED BY: Gt Louis Distriet
TESTED FOR: Yﬂﬁkﬂs‘!j a R:‘er I)] i l H I ,_I I rrovenent
PROCESSING BEFORE TESTING cnlshinl s d sepa l i ' | i;eL R

£
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L ]

SATE Miggoupi  MPEY e AGGREGATE 173760 BY: poATyEg % i

7 . CAl 38 };Ov-(.. G9) DATA SHKHEET |oare Mavy 1965 3 B

k 148 S:wBor MO Vicks=35 G-1(2) TYPE OF maTERAL: o rushed limestong 3

5. oo Sor 2 Lo T.35 N Sie. Gencelive County. Miseni. 12 mile siof] 1

g pricreys., Missouri B § :
i

ek e

CEOLOCICAL FORMATION #%0 AGE: Rimmgwick limegtone, Middle Ordovician Age

CRADING (C3D-C 103)(CUM. “Fo PASIING) D’EST RESULTS} 3-6"|1j-7 3-1j{ma- 2 FINE
sieve | 3-eoip-3tt3-ipme-3 Tie © 1@ 1207 :
BULK 3P CR , SAT SURF DRY (CRD-C 107,108): 2.622.6212,6 '
N, ABSORPTION, PER ZENT (CRD-C 107, 108): 1.011.2 1i.7 *
Sin. ORSANY. IMPURITIES, £1G. NC. {CAD-~C 121): —f— f— .
ain . 104 SOFT PARIICLES, PER CENT (CRG-C 13Q): 7.1 7.2 {9,.81— R
3N 99 PER CENT LIGHTER THAN SP.GR___ (CRD-C 29): -_—
< 25, g PER CENT FLAT AND ELOMGATED (CRD-C 119,120): 1.9 7 0.8
. RLE 28 100 WEIGHTED AV. % LOSS, SCYC Mg30, (19 § -, ®4- {)(cAD -C n3) 6.8
E Ly IN. 4 gg i ABRAS”™N 10SS (L AJ,"», (CRD-C «?)- 43.851.2 Lh Gl —
' s, 2 29l 100 UNIT WT., 18U FT (CRD-C 108)
E": P ! s g3 CLAY LUMPS, % (CRD-C 118) ]
3 i o - COAL AND UIGNITE, o (CRD-C 1223 —_—
E N, 18 SPECIFIC HEAT, BTWILB/DEG. £ (CRD-C i24):
8 X. ¥} REACTIVITY WITH NoOH (CRO-C 128} ]sc,mmn ]
E .-IE)—Q_ .(,ML'
E nQ 1S MORTAR -MARING PROPERTIES (CRD-C U8)
5: e 35 TYPE_______CEMENT, RATIO_____ DAYS, <, DAYS, %
E— | ~c 50 LINEAR THERMAL EXPANSION X10 ¥DEG. f. (CRD-C 129,126)-
E N 100 | ROCK TYPE PARALLEL | ACROLS o~ AVERAGE
4 7o 2001 i
- 200"} 1 .
T I ;
t+) CRD-C 103 (BJCRO-7, 104 MORTAR"
TINE AGGREGATE COARSE AGCRECGATE

MOATAR - BAR LXPANI ION AT i00F , “Te (CRD-C 123)
3m0 (@m0 | om0 |12m.03 w0 |6 0 je o |2 mo

LOW=ALn CEMENT: Tl Naj,0 EOURVALENT:
SR ~ALR CEMENT % NeyO EQUIVALENT: B
SOUNINESS 1N cs&c‘?‘cz‘t‘}fp-c 40, na): FET {r-COird-CW -

NPT 3{%7 - : . s
FINE AGG. 27 $¢ cot COARSL AGC: YTCRS=15 G=1(2) e | 81
FINE AGG. . COARSE AGG: ) OFE 300
PETROCRAPHIC DATA (CRD-C 127)
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N CORPS CF GGINIERS - ACORESSt USAEWES . ?
: REPORT OF ] . i3
i U. S. ARIY P. 0. Drawer 2131 ; 3 i
i . - SCUNDNESS TEST Jackgon, Mississippi 39205 : §
! Lewer Miss. Valley DIVISION (CRO-C 115) ' %
1 : b i
{SP5EVicks- 35 PROJECT MATERIAL ; 3
Joh o, HR2¢G ashkagkia River Nav. Tmp Crished limestane ?.
§STeiAL N, SOUNCE {3 :
‘Vicks-32 6~1(2) Mencfee Quarry, Brickeys, Missouri i 3 ;
¢ [
i COARSE AGGREGATE ~ r 3
) . i S CHT : - s Fn: 3
SaiDinG | _WEIGHT OF TEST | WEIGHT OF TEST [*5io: PASSING i% PASSING AN rigenip ave | 4
Sigus FOR FRACTIONS BEFGRE {FRACTIONS AFTER| ,,ooo recy” | 7' fzg7 CORRLCTES 1
| SIZE joacaATIcs TEST (Groms) TEST (Grame) lacoay toss (97 i acrusy x Logg | PR CENT LOSS | :
! (ParCent) | vy i RUN2 | RNT] RN 2| RNt Jawmaima i sougieat! maz. !
AG.4TOF:N__so f 755 ' 750 1.67C.0 688.7i 80,0 _61.3 10.7_6.2] 8.35.4.10;
{701 i 5 180011506 11639.21437. & Q..q_ﬁz.l_.é‘.lj_ﬁ.&..;-_z.ﬁ . 2.05 1 ¢
ToTas | 225012250 [2109.22126 9 140,68 1238 - 1 - 7,40 6.35.]
SUM #TIGHTED AVG Suns 3 8 2 113,55 = ¢
AVG TOTAL WEiGHTED AVG RUNS 13 2 , f BPiRcenT) °
PanTio £s NO. PARTICLES AFTEN TEST
CONSTITUENT BEFORE TEST| SPLIT ICRUMSLED | CRACKED | FLAKED | SXAD ¢ TOTAL
(Size X to i sn.) T ~ v T T :
RUN | RN RN | RN | PUN ROV | RUN G RN RN ' RUGGRUY  HUN | RGN KON |
. BRI N R
' Crughed limestone BRENNEEY a;_x_} 0! 0,26 132521, 2251 5i,
[ i { . :
| ——- EPI S PN N SR 1 -
i R N - S S S
i . % 3 N
! [ l : 1
f FINE AGGREGATE i
i GRATING #EIGHT OF TEST WEIGHT OF TEST % PASSING FINZR WEIGHTED AVERAGE
| s FCR FRACTICNS BEFORE FRACTIONS AFTER SIEVE AFTER TEST CORRECTED % 10SS
s C:LCQ;N TEST (Groms) TEST (Grems) ACTUAL % LOSS * i
! < LAT!
. (%) Py 1 RN 2 RN 1 RUN 2 RIN 1 A 2 AN 1 Hon 2
T8N DL 2 2 4
N> &5 i 13
“G. 8-18 20 | : i
\S. 16.50 20 -
I, 35-50 3 ;
nS. £9-1:CC 14 - i . - 2.0} _0.0 4.6 0.0
3. 100- PiN ? - i . - - 0.0 0.0 6.0 ! o0 .
TOTALS | 100 1 i
SUM WEIGHTED AVG RINS 1 8 2| g
AVG TOTAL WEIGHTED AVG Rudhs 1 & 2] PER TEAT
I REMARKS *} :
! 3
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ccitss gy JEd A entonn A1y C
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GASRIRRANR & $1003 ¥ L I & | AGGREGATE [Tt57LD b xw “Re
LA Lihe. 8y DATA SHEET [oarc: Moy 196°
o -"‘-J~ MO STL=5 S-2(%) - TYRE OF MATEAIAL \"f‘..t.l!_lff_l sand
_____';g: Mincissipni River ar Nheater, Tllinnis, . NE 1/4, Sec 24, T 7 S,
[ 3_/ 9. _lanceleh County, Tllinois
ff"i“ﬁ‘f‘.i’__Sau_he.rn_lAl.nnis Sand Co., Chaster, Y1lipofs
jaaumio oy St Louia Diatricr
| £37E0 TR '{hs"“'&&...ivnz._lhinusu\avmnnn_lmunvmnt
}1}([..5».6 BEFORE TESTING o T Ine
GEOLOGICAL FORMATION AND AGE-
CRADING (CRD-G 103)(CuM -Ir., 9455.:.(:‘} ‘ TEST RESULT_S:I 3-6"| 1§ i(:)"' ':‘-)2'
SIEVE | 3-8711}-3"] 31} %iea- 37} Lo -
. BULA 5P. GR | SAT SURF DAY (CRD-C 107,108)
ein ARSORPTION, PER CENT (CRD-C 137,108):
SiN. ORGANIC IMPURITIES, FIG. NO (CAD-C 121):
4in SOF T PARTCLES, PER CENT (CRD-C 130)
din, PER CENT LIGHTER THAN SP.GR____(CRD-C 120)’
25N, PER CENT FLAT AND ELONGATED (CRD-C 110,120):
8 2N WEICHTED AV. % LOSS, 5CYC. Mg30, (19 § - 1%, ®a-§)(CROD -C 113)
1§00, ADRASION LO3S (L. A), "%, (CRD-C 117): i —
[ UNIT WT, LBACY FT (CRO-C 1068):
3N, CLAY LUMPS, *Io (CRD-C 118)
3N COAL AND LIGNITE, "b (CAD-C 122); -
L 1 (] SPECIFIC HEAT, BTWLB/DEG. F. (CRE-C 324):
"0 4 ! QU*EACTIVITY WITH NoONW (CRD-C 128)]3c,mmn.
NoB8 | | o4 R, mmsL
NO. 18 ' 3 MORTAR - MAKING PROPERTIES (CRD - C 118)
G 30 sdrvee JIT cement, matio_3 _ oars, 1033 a7 oars 9 a4
~G 50 k, LINEAR THEAMAL EXPANSION XI0 ¥DEG. F. (CRD-C 129,126):
.0 160 | [ ROCK TYPE PARALLEL | ACROSS on AVERACE
NO.20C Q i
20" - ‘
F g L
tey CRD-C i3 (BICRD-C ‘04 MORTAR:
FINE AGGREGATL COARSE AGCGREGATC
MORTAR - BAR EXPAMSION AT 100F, o (CRD-C 123):
3 MO, | 6 MO, | 9 MO. |12 Mo |3 MO | 6 Mo |0 MO |12 mo
| LCw-ALR CEMENT- %o 1ia,0 COUIVALENT:
HIGH ~ALR CEMENT: o Noj;O EQUIVALENT:
SOUNTNHESS IN CONCRETE (CRD -C AOLIIA)' FLY |HW-CD | HD-CW
F.NE AGG. COAASL AGC: OFE 300
FINE AGGC COARSE ACG: OF E 300
“ortar-Making Proverties (CRD-C Ll6)¥
Coxmbination of STL-5 5-3(%4) and STL-19 S-1
washed (3 percent NaOH) 3 days 3450, 7 dzys 5180
Unwashed 3 days 3480, 7 days 522
Percent of washod 3 days 101, 7 cays _101
Sreanic ftourities, Ti-s, M, after washine with 3 narcent solution
WS osecinm tedrozide (DR0-C 121): 2.%
REMAARS:
e sy et 00 L0 00 TTNLT 1050 Fader-l Sanciffeation Armrenatey
L) ot Lra = m.\t-dn.n.'rc’.o‘:, ~1.1<_..s_mﬂ _'_'_‘.5_'_‘_\’f"l’"\\' andd Lereat, ‘
YES FORM 726 JAN 1651
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Dome__Tiidngis Ux MO AGGREGATE [TESTED 8v: ngpivrig
LA 53 Jrorc. 89 DATA SHEET foare: May 1965 Z
mte Svrbe 20 STI-30 S-1 TYPE Of MATERWL: paenicn) sand 13 2
'L-’Toi'-’ o 2-1 12 =iles S of Evansville, Illinpig Rnndn]nh Catinsy, liiinois g‘f }
s : 3 :
{PR000Ceh  puia Asphalt Co.. Ruma, Tilinois 3 z
SawriD B¥: Sr. Leuis District ' % ;
j7Ls3ed FOR vasikaakia River, Jllinois, Navigation Improvexenr. 2 3
lprocessing BIFORE TESTNG None 1 ?e
i o 3
’% :
| S7OL0C.CAL FOAMATION anD Act Residual Cypress sandstone, upper Missisgippiaan ige | : %
* : 3
CRADING (CAD-C 1035{CuM “To PASSING)' I_TEST RES-‘JLTST ;-cl.‘-;‘ i-'i'i"'i'gukf : ’
SIEVE § 3-8 "11§-37] 31§ ma-3" :':: £, 9 2y § ,ﬁ_
8K SP GR ,SAT SURF DiY (CRD-C 107,108 RS 5
e | APSORPTION, PER CENT (CRD-C 10T7,108) ! ER %
LN ORGANIC IMPURITIES, FIG. NO (CAD-C 121): 1 : ) 4
FYNI ! SOFT PARTICLES, PER CENT (CRD-C 130): ] i~ -
AN, | : PLR CENT LIGHTER THAN SPGR____ (CAD-C 129): ! —- ‘
23 in. PER CENT FLAT AN ELONGATED (CRD-C 119,120). i i v 3
2. WEGHTED AV. % LOSS, 3 CYC. Me3SQ, ({0 § -1, ®a- §)(CAD-C us) i M 7 :
18, ABRASON L0SS (L. A),“Ms, {CRD-C U7): §— i
LN ! UNIT WT., LBACU FT (CRD-C 108 ) i E
I, ! CLAY LuUMPS, "% (CRD-C 118) R R 3
$In COAL AND LIGNITE, %% (CRD-C 122): ; : ; : g
2 SPLLIFIC MEAT, BYWLB/DEG. F. (CAD-C 124): : 3
NO 4 REACTIVITY WITH NaOH (CRD-C 128) {Sc,~miAn ] ' H :%
By Re,maasL i I g
. T H MORTAR -MANING PROPERTILS (CRD-C tis) Z
[ %530 ! TYPE CEMENT, RATIO DaYS, < DAVS, _ 5 é
b neso ! ; 10(JUINEAR THERMAL EXPANSION R10 YDIG. f. (CRD-C 125,126) §
I noivo BT ADCK TYPE PARALLEL | ACRDSS o AVERAGE | i
i 2 7 Pl §
- 200" y ’ 3
r '8 ) 0. 22 %
e} CAD-C 105 (BICAD-C 104 MORTAR- :"‘E
FINE AGGREGATE COARSE AGGRECATE : H
MORTARBAR EXPANSION AT 100F, o (CADC N o [ w0 | ¢ w0 |1z w0 | v w0 To wo is wo Tz e 3
i . B
CM-RLR CTUENTS %o No,0 EQUIVALENT: | i E}
{ St - ALK CEMENTE o Noy0 EQUIVALENT: ! | H ] ;
| SULNDNESS IN CONCRETL (CAD ~C 40, 114): | 727 tuw-cpjmo-cw . 3
F g aca. COARST AGG: OFE 3o 3
TINE AGG CORASE AGG: . DFE 300 { i *_ E
PETROGRAPHIC CATA (CRD-C 127 B ; :
| 4
Constituents Percent Composition i3
© 3
Quarrcz 74 b2
Chert 10 !
Teldspar 6 ¢ i
Misceilaneosus* 10 i

AL Mt A1 o 001

* inciudes nicas, carbonates, hornblende, gamet, and various other

OCKS and minerass. 103 l
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